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PART A - INTRODUCTION

In October 19 8, in its effort to encourage the _sci.entific interests of. '
condary school stuelPnts, the National Science Founds:-

ti`on offered to pport a number of programs designed tts' provide
opportunities fo such students to study and work with experienced
scientists and m themattcians during the summer of 1959 Proposals
for these programs were tole drawn' from colleges, universities and
other non-profit research and higher eductational institutions,, Nofixed pattern for the proposes' programs was prescribed. The proNosing
institutions were encouraged to develop their own methods for
ing the desired results.' A wide variety in the pr.opasals was anticipated,J-sucha.s rlas..droom courses,' field trips, 'orientation leCtures, labors:-tory visits, and research participations For each program the National
Science Foundation 'was prepared to support:

e4

1. Some or all of student participant room, board,It 1 and related expenses.

2. Direct costs ihe sponsoring institutions, such
as salaries, necessa_r .penses, and supply cost

13. A-A allowance to cover indirect costs to the inisti-
/tutio.n.(1)

t'.
4ati, ita- 2 nil 01.1n.remPnt of the,1959 "Summer Science Training P_rogram for

High-Ability Secondary School' Students, "'the NPtilcrAPI _Science Foundation , ". i ',.
Alisted 117 programs offered by 1.k5 in.stitutiLn.s in 37 of the 50' Unitd "'States and in Ruetto Rico. These-programs represented potential train-ing for more tan 5, 700 high-ability students. As was arificiZed, the

programs varied widely in field's covered, durations, .metho gies used,administrative arrangernentswand the like. (1) The following statement .'.
A-from t. National Science Foundation Announcement 'broad Arposesof the program: "The training °gored by this programdesigned to provide the superior high. school student with educational. ....experiences in science and mathematics beyond that normally available

l
'(1) Statistical summaries of the 117.programs lisfed in the National Sci-ence Foundation Announcement are presented, in AppenclixA as Charts

: A-1 through A-7. Information is given. relating to fields of study, geo-
graphical distribution, duration, numbers of students, resea4.ch 'and non- ''

\,... 'research programs, commuter p.nd non.-corrinluter programs,. andprbyosal'ratings. P C-
. r _( -,
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/ :
in high school. courses:\ It will permit supe,rior,students to take-
ad afitage of the resources of colleges and universities through) "sp- cial programs developed by these institutions arid conducted
by their faculties. The Foundation program i'sintended to sUpple-

,m nt and encourage numerous efforts, private a,.ndublic, previ
o sly carried out on a limited stale in order to 'provide nationwidps
o portunities for this type of summers training tohighability second-
a y school stuaents." ,

4

Si c e the`.program was esgentially 'expe imental,, the ,National Sci-:
e ce Foundation was interested in.gat ring objictive:evalustiops
o the separate programs and of the effectiveneis c;iili which the
e pressed goals'were achieved. To-this exid, the Foundation requested.

aluative information from three "source's to assist it-in deterrriihing .-
f ture policy:

1. The-hoist institutions Were asked to supply the, Foundation
at the cliose of their ' p'rograms with reports covering their
activitiek, evaluations of educational achievements, and"
financial accountings. 6

0
2. The National Science Foundation staff was asked to carry-Out,
an extensive vlditing progra to the grantee institutions. In
these visit's 'st ff members we3 e to JDe.especially.alert to

of program policy and the administration of the progt.1:rn
as it affected t e grantees.

'\
3. Outsidefconbulting organizations were employed to maker--
independent evaluations of the summer science programs and
to plan and recommend detailed scheme's for the continuing and
long-range ev luation of such Programs.

Th- report which allows presents the findings and recommendations
of ne of the cons ting Organizations so employed. ,

, .

4,
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PART B- THE PLAN. OF' STUDY
C

S

The National Science Foundation requested two basic reports from
its outside consultants: .1

. . .
. .

1. A preliminary evaluation of the effectiveness of the
19 59 summer program.

a. A detailed plan for the continuing and long-range .;
evaluation of this andrsubsequenz programs.

. r. .
.In the consulting organization a.Principal InAresitgator and support-

____ingeProfessional staff *ere aseighed to the projetct. In addition, an
Advisory Committee was formed to provide expert advice and counsel
to the Principal Investigator throughout:the' study. The composition
of this Advisory CoMmittee was as follOws:

Position'

Dean - Ccillege ofArts d S'cience's' 7 '
Professor of Mathemati s Education (2)
College President a 'ex-High Schyol Prizicipal
Professor of Science Education

'professor of Matheinatics (3)

4

Specialty

Genetics
.Mathematic s
Physic s *,
AstronoM y
Mathematics,

6 . ,VIn addition, members of the.Nattonal Science Foundation attended all
of the Advisory' Committee: meetings, and thereby became valuable

.additions to the advisory body,.

At the initial Meeting of th,e Advisory. Committee in June 1959 the
7 entire projectd program was examined And evaluation technique's

) disclissed. The following pr,oc'edure was selected for the study:

1. Sample A'sample of eleven prograMs would be
selected from the 117 offered throughout the country,.-
The sample Would be so selected as to be representative.
of the 117.

ipAdvisor only.
(3)/Observer only.

I



4...
2. Observer Visits. Each of the eleven sa te progranls
would be visited by an Cibs-erver -: a rnan hi, hly trained in
science and/or mathematics and in educ ion, and pOss ss- . w
ing exte sive' experience in those fields Assn d on page 3,
four Obse vers were actually used. /

.The Observers generally spent two full clays at each scljtool. Although
they were free to look into an phase o /the program they thought ap-,
propriate, t ey, were provided with air "Observer's Schedule" (4), out-
lining are swhichwere to be exa ned in systematic fashion., A copy
of the Observer's Schedule was nt to each school in advanc of the
Observer's visit to inform the ir;ctor and his staff of the /scope of

Gthe topics to b'e observed an discussed.
/ ../ .

Before each vis /, the 0 ferver was supplied with all available in:.
formation 'aterial

&d

concerning the schobl and its program. After
the visit, uthe Obsefveris Schedule as an outline, the Observer
made a full report of his findings.. In preparing these reports, the
Observers recorcied.their observations on dictating machine tapes.

Each 0. server was also asked to interview at least two randomly selected
stlide s during his visit. The areas covered in these interVie wer

Ask.left o the Observer and ere reported as adjuncts to his general ob er-/I-

%ft

va ons-.

3. Student Ques twinaires. In order to obtain'statistical
descr ptions of t e students attending the eleven sample

r institutions and some idea of their attitudes and opinions
towards the pr giram, two questionnaires were administered'
to all the pa.rt cipating students in the eleven salrrple insti-
tutiorks:

k
The "RB PersOnal Hi torir Questionnaire for High
School oys (Form A)' (5) was used to obtain general
backgr und informati on the students. This question-.

. naire also yielded a (social ac6eptability" score for
whio normative dat were available.

A Summer Scienc. Program Student puestiOnnaire" (5),
e pecially design for the study, tried to get at more
pecific characte istics of high-ability science students

(4) A 'spy of the "Obser er's Schedule" i,s included in Appendix B.
(5) C pies of.these two .uestionnaires are included,in Appendix B.

I
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and ways in which such students reacted to their summer
experiences. To this end "write in" responses were
widely encouraged in thisquestionnaiire.

I

These sources - Observer report and -student questiennaVes - ;were to
provide the basic data for the pre 'minary evaluation 'Of the 1959 pro -
gram.

--, .

The results of the pieliminary evaluation affected too a large de ree
the development of the plan for contintling..and long-range eval ation.
Early in the 'study, however, work was begun on the construction of a
"Student Performance Description." It was hoped that such a forced-.
choice performance check-list would prove useful in "before" and "after"
studies of tha, participating students and their controls. the con)str.uction
of thi form and die development of the long-range evaluation plan is
descr bed in "A RecOmmendation for the Long-Range Evaluation of the
Natio 1 Science Foundation's 'Surf mer Science Training Program for
High-Ability Secondary School Students. '" This report - which, sequent-.

et ially constitutes the last Part of this study - has been published and ','
distributed separately.

4 .

In mieOctober 1959, a 93.$1l meeting of the Advisory Committee was held.
ThezolpurpOge of this two-day meeting was critically 'to review the Observe
finiings and to discuss in detail considerations bearing on the design and
i''' tGlementation of..a continuing, long- range follow-up evaluation plan. /.

,)'-' ..
theThis report in large describes e results of the preliminary evaluation

of the effectiieness of the 19 59 summer science Prograka. The detailed
1,-' -.,,

Q1'
piarr for continuing and long-range evaluation-is to be found as stated

ti-* above in a separate report.
.e

--------- --
/

'}''
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PART C - THESCHOOL AND STUDENT SAMPLES

I The Schools

In Selecting the sarr1i4e of eleven hoofs ,to be studied, major Fhphasis
was placed on choosing a group whose programs-would be iepAlentative
of the kinds of programs being.offered thioughout the nation Secondarily,
facfors such as residence, - non-residence and research - non-research
were balanced as` closely as possible. Lastly, for administrative and
economic reasons, the geographical area*of the sample was restricted to
the Easterri seaboard of the U. S. That this limitation was not,overly"
restrictive may be judged by the fact that these Eastern seaboard states
offered 48 programs or 41% of the total sppnsored by the National Science
Foundation program. -

The folloWini tabulation summarizes the procedure of selecting the
sample:.

Subjct Matter
' 9

Non- Total Final
,. .

$ -of Program Residence Residence Total Select E. Srbid Selection
Physical
Sciences 16 (3) 1 /11 (1) 27 (4) 3 11.(2) 2

Biol.:Sciences 12 (3) 8 (1) 20 (4) 2 (1) . 19(' (4) /2(1)
Aflult-Scien es
Mixed Scie ce

18 (1) `1 19 (1),,,,,, 2 6. . 2'

plus Math 12 2 14 1 4 1

Mathematics 8 (1) 3 '11 (1) : 3 2
Mixed Sciences

. Physical Science
A 1 9 1 7,

.

1
,

plus Math 4 4 . 8 t 1 2 r ', 1
'Allebthers 8 1 19- . . 5 :

-.--1
Totals, 86 (8) 31 (2)' 117 (10) 11 11) 48 (E1 11 (1).
Select 8 (1) - 3 .11 (1) .: X X , X

NOTE: The figures in parentheses denote number of research programs
which are included in the totals.

4. .. ,. . -wally, two school samples were drawn: a-preferred sample and an al-
ternate sample. The alternate sample..closOy matched the preferred
sample and was to be substituted in those eases where the preferred schools
could not be studied. Tille final sample studied was as follows:'.

A

it
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Name of School

Stetson University
Assumption College
Rutgers University
Roswell Park Memorial
Iiistitute (R)

University. of Bridgeport
Bennett College
1niversity of Florida/
Hunter College (C)/
New York University (C)
Howard' University
Columbia Uni =versity

8

Location

Deia.nd, Flprida 1

Worcester, Mass,
New Brunswick, N. J,

B»ffalo, New York
Bridgeport, Conn,
Greensboro, N. C.
Gainesville, Florida
New York, N. Y.
New York, 'N. Y.
Washington, D. C.

. Camp Columbia; Conn.

Type of Program

Mathematic s'
Mathematics
Physical SciMath

Bitstogical Science
Multiple Sciences
Mixed Sci -Math
Multiple.'Sciences
Biological Science
PhysiCal Science
Mixed Sciences
Physical Science

Ntimber of
Students

59
40
60

25
35'
97
25

/ '22
15
20
20 .

, TOTALS . 418
(R) Research program (C) ,Commuter prdgram

The school sample, then, was zelectPd on the basis of.data.cnntai /keel in the
Foundation's 'Announcement of the 1959 program. It:should be noted, however,
that the information contained in the Announcement. was not always complete or.
ezrrecto For example, in relation to only this sample of eleven schools, the
following discrepancies were noted on receiving the Observer's, cohiments:

1,, The Rutgers program was not a combination of physics ja,nd matheYnatics.
If anythink since it was sponsored by the School 6f Agriculture, it should'
have been 1 sifietlas biological science or multiplesiciences.

2. In aarlition tci Roswell Park Memorial Instituters program, the program
of Rutgers University, Uzliversity. of Florida, Nev( York University and D
Howard-lJniversity Were also basically of the research participation type.

3. Although not so listed, the Roswekl Park Memorial Institute and Howard
Unixecrsity program's were, for all intent and purposes commuter
programs.

4. Although not so listed, 'the Assumption College, Rutgers Univetsity,,
University opBridgeport and ColUmbia University programs Were for
bOys only.

In view .df.these differences, therefore, it is not possible to be certain how ac-
.curately the sample reflected the total span of programs:, Assuming that the .

characteristics of the non-sample schools varied as widely as those of the sample
schools, however, it may be valid to assume that the eleven schools selected
.'ere representativeaof the 'total program.

$
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IL The Students °

A total of 41.8 students were in attendance at the eleven institutions included
in the study sample. Of these 293 (70%) were boys and 125 (30%) were
girls. In thg pages which folloNi. the backgrounds of thesq students will be
described'in some detail. Since little or no comparative data are 'im-.

available, the background information on these high-ability
sq\idents will of necessity be lazgely descriptive in nature.

The 418'studentAtepresented 313 different high schoolsttiroughout the country.
Some 83% of these high schools were represented by student only.. in the.
remaining 17%, each school was represented by,anywhere from two to sixteen
students - 9% by two students, 4%-by' three students, 2% by four students, and

2% by five or more students. It is thus :quite apparent that in making their _-selections the program Directors succeeded in getting a rather broad cover-.
age of the high schools in their areas, (see Chart C_-1).

About 27% of the student participants attended programs held in their hOine
towns, 47% attended programs held within 100 miles. of their homes, and
26% were attending ini,titutions located more than 100 miles frOrn their
homes. In this connection it was interesting to Note that only seven of the
participahts attended high schools which were not located in their home'
towns. (See Chart C-2.)

The average age of the students was 16 years - the girls being slightly
older on the average than the boys (14.1 yeari). Twenty-three'percent of the"

,groupcwas 15 years of age.or(less while 77% was 16 years of age or more.
The absolute ages ranged frOn 12 years to 19 years. (Se hart C-3. )

The high school grade levels (last grade completed) of the students involved
ranged from the eighth grade to twelfth grade. A total of 2% we re graduat-
ing eighth graders, 3% had just finished their freshman year, 14% sophomore,
'69% junior, and 12% hid completed their Senior year. Thus the majority
(88%) were ,scheduled to -return.to their high schocs after 'program at-
tenclance. In one grogram, 13 juniors however, indicated that tenative
plans had been made to enter college on a one yeari.early admission basis.
The two earliest grade levels mentioned consisted of bOys'enrolledin a
single mathematic.,s progranci. Five students actually at mid-year status,
were included,in the following ye.fr for statistiaal purposes- - that is, 4a
mid-year, junior was counted as INving completed the junior year. (See
Chart C "4.) '

Almost all (99%) bf the student participants stated thAt they Were planning

1.1
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to attend ,college. About 40% of these were to be sent by their parents while
approximately 6b% intended to pay at least part of their expenses. Only 2
female students indicated that they would probably attend bus,,ines,s schools
(See Chart C-5).

Anticipated college courses were listed in 98% of the eases --only 2% being .

undecided or of no opinion. As can be noted in Chart 36% of the
cases science was the proposed, study, in 17% mathernitics, ,in 14% engineering,
in 12% medical 'science and, in 18%, other studies. Where specific sciences

*were mentioned, physical science was the,preference in 77% of the cases
a and biological science in_23% of the eases. As might be expected the girls

tended to shy away from engineering studies - showing a more marked pref-
erence for the less technicar'prograrraa(See Chart C- 6)e

`In connIction with Chart C-6, almost 30% of the students listed two. br more
contemplated college programs. If thee double choices are plotted, some
rather interesting findings result: .

Anticipated College Course of Study

Double listing, Males Females Total
r -

Science-Math 44% 35% 41%
Science - Enginee ring 19 121

Science-Science"s\ 6 .19 11
Science -Other 8 23 13
Math-Engineering lt2 8
Math-Other 2 9 5
Engineering - Engineering 1 1

Engineering-Other 4 2
Other-Other 4 I 14 7

Totals 100% 100% 100%

From the above tabulation the following may be nciteth
a

.1. There was a,marked fluidity in.the choice of either science' ormathe-
rnatics.

2. A significant proportion of the,boys = while liking the idea of "pure"
science or mathematics also listed engineering as'a sort of economio
"ace in the hole."

a

12
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. 3. A good deal of fluidity existed from science to science - i.e.
either physics-or ,chemistry.

4. The girls showed a marked tendency to liit_an "other" field of
study in._addition to a science or mathematics, inclicAting less

. certainty on 'the part pf girls regarding college studies in. science
'or mathematics.

y 11% of the '..Aturipnt-ci were qui 1-P of the work,they plannedto ,. 71% were in the process of decision, and 18% had made no decision;These proportiotis were characteristic of both'the,boys and the girls (SeeChat C-7)'..

Next the students were asked to list the first and second occupational areaswhich they were planning to enter. Although the details are given in Chart
C-8, a convenient summary is as follows:

...

Occupation
-'

First Choice , -'
Second Choice

pure or AppliethScience .
Pure _oil A Mathematics

29%
8.

29%
i6

Res-earch or pplied,Medicine 22 ., 9'
Engineering . '20 17
Other OcNations . 211.._......_ 35,

Totals 100% 100%

(Excluded here are the "undecided, " "don't know" and, "no answer"
responses. As might be expected these were more frequent inolisting.
-secondary-occupational choices.1 .

.N
) ..

. ,.'As is (12.ffiated above, proportions of _spific.nts contemplating careers-in
science, mathematics ;/ and engiivering remain fairly constant whethera first or seco choice is involved. Not many students, however, list
medicine as a se edn' choice -while signifiant numbers shiffroin science-math occupations. to essentially non-technical, preferences. .

.
.;

.Comparing occupational _ preferences with anticipated college studies, it .

appears that a number of students have shifted their -objec)es from pur
-- science or math p-rogrims into the, more concrete.reas of medicine orengineering.

\\'''' .
r

.

-

.
Y ,, -

O

1:3
111/



It can be noted t at almost half of the ,students interestecl in science, mathe-matics and r-t-i cine in their first choies showed a preference for "pure" orresearch work. In the second choices even a higher percentagei(60%) wasindicated. This desire to engage in research work was most marked for thescience oecapations (89%), less so for the mathematics areas (33%) and leastfor the medicalccupations (14%).
, .In the engineering fields, interest was mainly in the electrical, electronic,chemical and aeronautical fields. Very little interest was shown in business_occupagions. It is important to note,, lastly, that students showing a preference, for theTeaching profession.- especially popular with'the girls - intended to bescience or mathematics instructors. (See Chart C-8. )/ )Chart C-9 illustrates the rather marked fluidity displayed by these studentsin relation to first and second occupational preferences. (See Chart C-9.)

As a final method of probing occupational intention, the students were asked"If you could do just as you *ease, what would you really like to be doing tenor fifteen years from no,?.r?" Interestingly enough - where the responses wereserious and could be classified - the activity envisaged agreed With the first. occupational prefei)ente listed in Chart C-8 in 93% of the cases. In only 7.%of the cases was the long-range activity associatedittith the second choice.
.i

11211 rpsponge R are takenen. into account, it can.be seen_in Chart C-10 that in' S-7-kof the cases agreement was with the first choice, 4% with. the second choice ,.and 39% showed'agreement with neither-the first aft seCond choice or werefacetious in nature. Some examination of the kinds of-responses given, howevef,is-of interest that, it sheds some light on the 'kinds, of things that the students'are th'nkiy abo t for the future: -)

.
-

1. the .
rema ority of responses the glamor of search pervaded the long-ra acti ies of thef.iture. The activities themselves tended to be ofthe a20th 9entury" variety, that is, atomics, chemistry, biochemistry,

selectronics, computers and so forth. .
-

. ,

2. Allied with the 'space age" aspects of the "20th Century" weredesires to be associated with the Air Force as jet pilots, wcIsetMen- orspace scientists.

3. Many,cf the activities_anticipated were'motivated by high idealismsuch as "To benefit mankind," "For the good of the human race, " and the.like.-
N

14
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4. More materials aspects, on the other ha!nd, were Sometimes
mentioned. Activities insuring good pay and future\ - usually involving
association with "a large business .corporation!' - were noted. A few
students 'announced that they would like to be "retired" in--tea-1'0r
fifteen years.

5. Other stUdents, apparently impressed with.the academic life ,
expressed desires to.be Professors in iambus instibitinns of higher
learning - usually teaching scientific or mathematical subjects.

. .
6. Specific, unPxpected ocrtvtions were: ipolitician, " "baseball.
player, " "entertainer, " "writer," or "foreign service employee, "
A few students also showed serious intentions of entering careers in
the field of religion.

v

7, Very significantly, 42% of the girls stated that they would like to.
be married andraising families ten to fifteen years from now Int
about half of these cases the intention was to devote'full-time to the-
job of wife and mother.

Before leaving the subject of future occupations, the following two corn-,ments may be wo4thfof note: . b
o
,

First, concreteness .of career plans - a.s .might be expected - wasf a

quite directly related to grade level, Thus ihe younger students
seemed to be Much hazier concerning Career plans than were their
older fellow students. (Most of the more'idealistic.or fantastic
responses came from the younger group;) This being thecase, it
would seam that sfiecial vocational counseling attention should be
directed to these students as early as possible - both in the horse
high school and in the course of the Summer Science Program,

'r

Secondly, it was noted that many of the studentkplanni;ng careers
in electrical or eleCtronic engineering were frorii the w England
states. Since the parents of these students werg app: rently not
generally employed in the electrical or electronic in uStries;

, the
possibility is suggested that the presence of a. majA, industry in
the home area rrk.y be a rather potent, motivating fo ce an deciding
future careers in the more applied areas of enaeav :(See Chart
C -10, )

That the student group was an outstanding one academ cally cannot be
doubted. Over three-fourths of the students place! t emselveS-,in the

I 0,
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top 5% of their high school rlase& and 97% at least in the top 45%. As might
be ex.pected, their high school grade averages tended to confirm these rank,
ings. (See Charts 11 and 12.)

, 7z .

In their earlier school histories the students also tended' to excel.. Some 43%
estimated that they had progressed through grammar and high school more
rapidly than most students, while only 1% stated that their progress had been
slower than that of others. In-the eighth grade, further, the pattern ofrelative
cldss standings was only slightly less impressive than that for present class
standing. (See Charts i'3. and 14. )

In some 28% of the cases the students,indicated their school marks were
equally good in all subje'cts, in 42% of the cases the best marks were obtained

science and/or mathematics, and in the remaining 30% of the cases the best
marks were obtained' in English, foreign languages, the social studies or.other
subjects.- Where marks were not equally good in all subjects, the differences
were accbunted for as follows:

1. The Uudent studied harder in some subjects,than in others.

2. Some students liked one subject more than another.

3. In spite of equal application.and interest, the student had greater
aptitude for certain subjects thaw! others. (See Cha.rt 15. )

Charts C-16 through C-2.1 summarize The high scho nialYernatirR and science t
.courses which the students have already taken, gra es reported and file courses
which they expe to take in the future. As wo e.xpetted:

4

1. These students tend to take more tha the normal amount of science
and mathematics courses.

2. Their grades in such courses are generally superior.4

3. The girls fend to take somewhat less science and,- especially, mathe;-
matics, than do their male counterparts.

4. Considerable experience and interesfin advanced math and science
courses is in evidence. (See Charts C-16 through C-21.)

In connection with the entire quedtion of grades and science and math courses
taken, the following qualitative observations may be of interest:

16
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1. The 'gqiieral "goodness" of the grade' avrage's of,the student
* .p.a_ri-iciparit s in one or tivO programs _appeared to tie' Significantly

below those in other- px..ograms. In these exceptions the program
Directors seemed to take scientific interest, motivation, and
dPdi rsati nn_into account .more strongly than grades'in eir _select.°
of borderline cases, Apparently,- further, those stude is who w re:laborderline in grades were "doing quite well in their s mer work.
The problems involved, here, 1 therefore, are: ..

(a) How will these highly motivated but relatively poorly graded
students fare in their college work, where ever-increasing
emph.asis is being:placed on grad's, and,

a..

(b) in selecting students for p ,grams of this sort what relative
weight should be placed on cho°i.grades and what on drive or
aspiration?

The question is posed he e because the definite impi-ession is gained
from. study of the prog m as a whole that in a significant number of.,,
cases too inuch weig was given grades and not enough placed on
motivation or inter t in making student selections.

2. Course nifPr gs inhigh school science and...mathematici seemed
to differ from es. to area and within areas throughout the geographical
region4sarnpl . Thus in some high schOols offerings - especially in
the sciences were limited. For example, perhaps only birilogy -
and not zoo ogy and botany - was offered. In lt1r.e ner, the, avail-
ability of variced or "honor" courses was variable. 4n many cases
.offerings f this type appeared to be pretty much up to ,thednitiatiye
and enth siasm of individual teachers working on their own time. Theorder i which the sciences - particularly ichepaistry and physics - weretaken so seemed to vary. In view of the caliber of students such as
those volved in this study, the ,rigidity,,of progression of"such courses
may b- questioned - especially since they are frequently reversed
from = rea to area.

4. she majority of the student participants had had a course in "General
SCie ce; " Agaii in view of student caliber, it might be questioned
whe er or not this year of science. study' might not be more, profitably
dev ted to'more spetific science Courses.'

In carr ing out their studies, 5% of the students did most of thelt work at
school, 20% divided if mare or less evenly between school atid home, and,

.
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67% disi mo st of it at home. Some 8%, on the other hand,, reported that they
did very little studying,. -As regards distribution of study time; oflhose.
who gave specific responses,, the tendency was to spend mokOtime on subjects
where-poor mamks were most likely. Fewer students:stated that they spend
equal amounts'of time on each subject andfewer still that considerations
such as teacher strictness and' subjecl preference governed study habits,
(See Charts C.:22 and.C-23. )

Ninety-seven,per cent
g.acui as or 'tter than
not up -to expec tions,
received such marks

of the .etacients° received marks which were either as
they expected. Only 3%, received grades which were

Of tie students obtaining good ma.rIct`, more than half
with "little" etudy involved. (See Charts C-24 and C-25.)

In rating high school st,,aject likPrl,mast, ;science and matbema ti r s were tied
eforiirft place. In a rather 4.ose.race for s dond place appeared English,

loreigh languages, and his of The boys tended to like, science somewhat
"mare than the girls while the reverse - surprisingly enqugh - was true of
rnjathematics. Girls consistently showed`'s: stronger-pref rence for non-
science courses than boys. On the least

11
likedadde, firs place was taken by

history, foreign languages, and English.-- :Social sciences carne next in order,
and then sciences' and roathema.tics; Of special interest here was the fact
that several students had won honars'or awards in courses `that they listed
as "least liked!" (See !Charts C-27 and C-28.) , c -

When-asked w*.14 had-influen.cPra them rooqt, the students
tended to 'follow the pattt-ra established.for subject interest. Science and
mathematics we/De rated as being mast itlfl,lential, ' Englisi.a.nd foreign
languages somewhat less so. Next in line came art and/or music - entering
as potent influences yet not listed as strong "likeseiIn their school careers,
laistly, the students were apparently 'quite concern'a about taking specifi
courses., NI entering high school Aver 85% of,those 'Students irhohacfa.
choice were most interested in certain courses. The remaining.I,5% of the
more, naive students were apparently not at alll,or .coldly interested in initial
make-up of their 'high school prsigrams (See Charts 9 and C:30.)

.4

As will be noted. throughout this study, the high school tPA rhing staff exerts a
very strong influence on this type _Of student - for good, or evil. Thus the present

.group stated that in 75% bf the cases'their teachers had aroused their interest
in a 'certain subject. Since the favorite-subjects of thete students were science
and math, therefore,) it was apparent,that in a.good number of cases these .

students were first interested tin these'fiel by their-_htVschool teachers.
On the other side of the coin; owe4er, oth r teachers dislilse of a
certain subject in 32%% of the c ses Ov` era , in summary, 52% of the students

Ow.
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reported that they preferred' teachers mho took _interest in their personal
affairs. Some 29%, on the other hand, preferre.d teacheri who didn't
take 'special interest in their personal affairs while 19% .apparently ha'd

._ not had extensive experience with either type of teacher approach. (See
Charts C-31 and C-32. )

'As, might be expected of this "cream of the crop" student, almost -all had
w'on special honors, prizes and* scholarships during their high school

\ careers. As may be appreciated from examination of Charts C.--33 throdgh
c-36'these kudos involved scholarship 'generally and in specific areas,,scientific achievement, leadership ability, writing ability, athletic *--,
prowess afid the like. In short, in addition to,being top-notch science
and-math studetts, these Summer Scilnce Program participants were also
in most cases the leaders of their sch'ools' extracurricular activities.
Their achievements, lastly, ,measured up quite impressively with their
aspirations in this particular area of endeavor. (See Charts C-33 through

1

t1 ,,

Iri _field of foreignlang4Iges, 94%_of the students had studied one or
mo e. Sotne 60%thad studied one foreign language, 30% two; and 4% from
thr e to six%foreign languages. French and Latin were the two most widely
stu e.c1 languages, with Spanish and German falling liwer dovtn the list.

.students had apparently studiad Hebrew in connection with religious
g. The dew students who. studiAll Russian should.'be coihrnended since

nio t of them appar,ently did so on their own initiative. When these language
,stu eS are translated into the more practical test of rending ability, how -
eve , the impressive figures cited above tend to crumble. In spite of the
cou ses taken, ,almost half of the students felt they could not read a foreign'
lap uage readily,, 44% that they couldread: one, 6% that they could read
two, arid 1/ that they could read three or tnore. French was the language-
moss commonly read, with,Latiri, Spanish, German and Hebrew following
on-the list. (See Charts C-38 and C-39.)

4

Although not directly concerned with sciencoand mathematics, the foreign
language picture painted even by these superior students seems somewhat
disturbing. Out of 96% of the students who have studied a language only
about half can read such a language even passably. (Some liberties were
undoubtedly taken with the phrase "read readily"). At the same time)
about half of the students had studied two or more languages In view of
this situation the following possibilities 'seem to suggest themselves:

L Require that students devtte all of their fOreignlanguage time
to one language 'so that at least a working knowledge of one
language r4.y rest.

13
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2. Cease all "dabbling" in' languages, and devote the students' time
to other advanced subject matter areas - such as in science and/or'
mathematics.

The fathers' _of the -cAlu'rPmt partiCipants were II. S. born in 89% of the-case.44,,,,,,_
naturalized citizens in 9% of the cases, and foreigners in 1% of the cases.
A fist 1% of the students were not'sure of their fEithers' citizenship status.
SoMe,19% of the student* were only children, 4.1% ha-r1 older.brothers and/or
sisters, and 77% youniVrothers and/or sisters. Of those students having
brothers 'and/or sisters, about half spent a. good deal of time with their
siblipgs while the rest did not, due to differences in ages or interests. Theu
activities which the students carried on with their parents, .brothers and
sisters - individi, ally or as.a family group - appeared to be those that would
be expected of normal high school students.t A good deal of time wasapParently
spent in discussing problems with parents. In these discussion, future plans,
school marks, . school; affairs, religious problems 4d .adjustment problems
were frequent topics of Conversation. Least dismissed-were items such as '

choice of friends, personal or family financial problems, local politiCs and
school sports. A striking number of the students seemed to come from
broken homes where the parents were separated', divorced or xernarried.
Many seemed tc4be members of families which moved aboit the country
frequently.

Chart_C -40 gives the pcdupations_of the fatbPrc and rnothp.r.s_of the stnelPut
iarticipante. As will be- noted, 1$% :of the lathers were professionals apd
10% educators. While less mutually exclusive the 'rest were main] y- el:1.1oyee's
in induStry, commerce or government. Many lathersin these j.bbs were
supervisors or managers. Almost 20% were wage hour workers. `Somewhat
over half of the mothers were housewives. Those mothers who held trieheld jobs
mainly in the teaching, clerical and factory operator areas. (See Chart C-40.)

The aducationalle_vela _of both the iathers. and .theaxualhPra ranged All the way
_from some grade school Work to the Ph. D. Of the fat#ers, 40% held college
or advanced degree's, 13% had had some college work, \C/0 had less than
college educations, and 3% were of educational level. Of the, mothers,
29% wer e degree holders, 20% had had some college, 48% had lesi than college
educations, 'and .3% Were of tindeterminate level'. For the fathers who had less
than college 'educations, the following breakdown gives some idea of the non-
college levels involved:.

I
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Did not complete 8th grade 23%
Had some -high school work 38
High scho graduate_ 39

. .lotal ' 100% ,

,..
Itiwouldt1;11; appear that the student pai-ticipapis came _from families
Whose average educational level was well ab,re tpat of the general
population. (See Chart C-41. )

VP
0`h .

0
O.

In connection with stimulating factors aisociatol with the family, the ..',IIstudents were asked whether or not at'y of their relatives we're "scientists. It.
Three-fourths of the students state4'that they had no scientists in their I.-families,.23% that they did and 2%,---lieglected to,ansiver the qie stion. As V
might beexpected the scientists cited were generally male relatives: 35% .were pncles, 25 hers, 19% cousins, 9% grandfathers, and so forth... ,

,,,Many students interpreted "scientist" to mean persons ,working as
engineers, medical doctors, science teachers, nurses, or the like. If

, only scientists were counted, klie'refore,- the total number of "scientists"
-.......'Would be apprNcimately 45. (Included here would be the occupations of /plant pathologist, medical.res,iiearcher, color television researchel,. in-

ventor, mathematician, enttirno).Ogist, physicist, profesior of sciAce and ,

research chemis.')
,., F.

*'' . .Even with this restriction, however,,wit can be seen that at least 10% of the
mi%students hadlad close, mily relationships with people who were doing

' creative work in the fief s of science and mathematics,. (See Charts C-4i A
and. ,C -43. )

, .
, /

In attempting to identify the person or persons who were most influential
ii developing the students' interests in science and' mathematics it.can
be seen that in 60% of the cases the high school'science or math teacherwas the person. This tends tb bear out an earlier inference, and again
points to the important role the high school teacher plays in mciitildiiig -
student interest, and*motivation. The next Most potent irdiuence in the
development'of scientific interest was the student himself (14% of the ca-ses)
Ifkllowed 'closely by parents (12% of the cases). In 6% of the cased other

Aperons were influential, and in 8% no specific answer was off9red. . (See
,Chart C-.44.-) ,

tO

On entering high school, on the other' hand; choice of subjects was generallymade Ini'die student himself. Much le'ss influential here were grade schoolteachers or 'counselors(16%) or parents (15%). This sitelation again tends

I . ,
2
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to s gest that perhaps v ational or educa' tiopal counseling shoUld begin
-ea ier in the student's areer thati is now generally the case. (See Chart,

-45..)/
interestl iIn qpit.- of the nterest nfl patterns, parents were nalkedAsbeing d

most influential in the car er decision area. Farther doi.vi the lin, were
the student himself, teach rs or counselors and family irlind.s.' In like
manner; vocational ambiti ns are discussed mostfraluently With parents, '-
quite frequently with vario s friends, and rather infreqtterrtryr schoo,ls.
This rather marked dispar ty between school-influenced inte zmation
and home -influenced. caree goal formation it disturbing. *Alkhough parental
counsel and advice is .a.lwa s needed, ideallyt would deem that more follow-
through from interest for ation through career goal formation should be in
evidence as stemming fro the hi :h schools. (See Charts C.,46 through C-.43.)

..,

r

During their free time the - tudents exhibits/a behavior patterns which were
quite .typical of normal hig school students. They studied, spent time with
friends, read, watched tel vision, did chores, ,engaged in siwts, and worked
,on hobbies. ,In helping out round tbe'house their activities were also those-,
to be expected: thelphig wit meals, ,keeping the house and, ya.rati in-order, caring
for brothers and sisters an pets, and tendingto the family automobile., In the
evenings study requ red thr e-fourths of their tinTe--while'the rest was devoted
to reading for ' pl ea su r e, visiting friends, working onilwbbfes, or talking with
parents. (See Charts C-49 lthrough C-5]. ) ) '--..

t

In hobbies or pastimes, the
clivities regularly. Sports,

studPnts.averaged from twoito three such pro-
music, scientific .studies, stamp or corn col-

lecting,' photography, 'reading and "do-it-yourself electronics were most
popular. In the sports category, emphasis was on-individual sports (fOr
example, tennis, bowling, Swimping'and golf),,as opRosed to, team or contact, sports
sports (football, basketball Or hockey).. Over three-fourths of the sasrts
activities named were of the individual type. In the music category two-
thirds of the activity was of the active type (playing an instrument or sing- -4

ing in a choir) while one -third was of the passive type (listening to records
jazz or concerts). In the Games" category, it was noted that a-con-
sidergble perAntage of e students were chess players. (See Chart C-52.)

,.As has already been seen many of the Student participants were leaders of
extracurricular activities. chart C-54 surnmarires brie the kinds of
activities in which the students were engaged - b6th i heir earlier careers
and during the summer. .As will be noted, both boys and,girls averaged
three regular activities formerly and at preent portb, Math or

22
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science clubs, musical activities., school publications; general Rrhnril clubs
and Science Fair activities were the -eactrar_urrirular artivitipc most frequently
mentioned, In the sports field,, again, about 37% of the activity was of the team
contact type (sUch as football), about 4O% was team non-contact (such as base-
ball) and about 3''Yo individual (such as tennis). Of the students who took part
in Scouting activities, 26% reached Cub or Tenderfoot _status, 22% Seccind
Class,

.$
26% First Class and 26% an 'even higher rank. Interest in extracurric-

ular activities was self initiated in 61% of the cases, and generated by friends
in 22% of the cases. Parents and teachers were of fairly minor importance
in infolueniing extracurricular activities. Only 4% of all students stated they
did not take part in'any achool activities,' It was apparent, however, that at
least several of these students had recently relocated and thus had not been
at their new schools long-enough to join the extracurricular activities offered.
(See Charts 0.-54 through C,-58). Before leavitng the topic of extracurricular
activities, the following points may be of inter"st:

1 The variety of extracurri ular activities available froth high school
to high school tended to- var quite widely. In some schools, in fact,varyquite

appeared that not even science or math clubs were available.
afr

2, Larger proportionslof students _taking part in Scouting activities
'seemed to be -characteristic of high schools in whiCh extracurricular
offerings were limited, This tends to suggest that Scouting was
often embraced for lack of anything letter to do. The fact that not
one student mentioned Scouting or;Scaut Masters as factors influenc-
ing interests and aspirations seems to indicate that this. experie,pce
has not been too powerful a stimulus to the Students.

3, Several students stated that they had worked as Laboralory As-
sistants or on"Scienae Squads" in their high schools. This would
indicate that at feast some 'gchools are making intelligent use of
these 'high- ability students.

4. Some 16% of the students had been engaged in religious gioups
or activities. Running throughOut thp study is the feeling that these
students were, perhaps, moore- deeply religious in outlook t an the
average high school students,

_Another impression running,throughout the study ish that these particular'
students are a.**vid readers. Chats C-59 througb.,,C1.64 surnmarize\the news-
papers, magazine and book reaccng habits of the student participants and d
the sources from which these reading materials come. (See Charts C-59
through C-64. )

to,
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As to the books read, the following observations are of interest:

l'. Under "Recent Fiction", tales of adventure, stories, (civil War to
present), novels with religious themes, and works Of satire and gloom were
most popular. In the latter category, works by such-authors as Wiley,
O'Neill, Maxwell Anderson, Erskine Caldwell, Hemingway,' Tennessee r-
Williams, Steinbeck, Aldous Huxley, Orwell, Faulkner, Sinclair Lewis ansd
Edna Ferber are included. In addition to these, a good many of'the books
read tended_to be of a type critical of the 'U.S. and its way Of life - for ex-
ample, The Ugly American and The Hidden Persuaders% s,

r---

2. Under "Classical Fiction"-, in addition to the "real classics", a marked
interest in the great Russian writers was in evidence. Interest in Russia
and Russian affairs was also noted in some of the books categorized under
"General Non-fiction", Jules Verne and Edgar Allen Poe also proved to be
quite popular with these students.

3. Under "Biography or Autobiography", the notables involved were
generally figures from science, the military or sports.

4
:41-

The "Textbooks" cited were generally bn advanced subjects and ap-
'parently utilized in home, study.

a

35. The most'popular aspects of "Popular Science" continued to be atomics,
relativity and astronomy.

6. The "Technical" category included "do-it-yourself" items with heavy ,
emphasis on radio, television, hi-fi and other electronic subjects.

7. As might be expected, the girls tended to prefer somewhat ligher fare
than b9ys - such as romances. ,

Exactly half of the students reported-tha they were building their, own home
science libraries. Although_mast were modest in size/some appeared to be'
quite extensive. In son-le of the, very large libraries, however, it may be
supp6sed that parents' books (medical andjor engineering texts) and pamphlets
andrabstracts were also counted. Regarding home'laboratories, on the other
hand, only 23% of the students indicated that they had such installations.
This figure seems low - but may be explained by the fact that some of the
students may not have calssifie.d modest collections of chemicals and the like. -
as "laboratories ". (See Charts C-65 throughC-68. )

2 ri
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A last bit of information
two questionnaires used
sonal History QiAstionna
with the proper key gave
adolescent boys among th
of personal development
scoring key's the followin

High - Students con
felloWs

Middle - Students n
as -companions.

.(

.Low - Students con
fellows.. / 4

In interpreting the score
be used:

S

23.

n the stwler4-/paxticipa-its was yielded by one of the
the study. 'phis questionnaire, "The RBH Per-_

re for High School Boys (Form A), " when scored
score which indieated "social acceptability" of

it fellows. As such, the score was an estimate
dealing with people. In the construction of the

criterion classifications were used:, .r
ideied as deirable .s..companions by their

t chosen as either .(1 rable or undesirable

. . _ .
)idered as undesirable as companions by their

, lastly, e folloting expectancy table may

Social Acceptability Score Per Cent Expectancy

100 or above

80 to 99

50 to 79
°

95% High; 5% Middle; 0% Low

66% High; 18% Middle; 16% Low

27% High; 32% Middle; 41% Low

can be noted from the mean's ores tabulatedin Chart C-69, the
student participants on theeufiVera e (88: 4 for boys and 84. 0 for girls)
tended to be well above, the mean as regards social acceptability. Al=
though no real differences were noted from one type of program to
another, the boys tended to score s \mewhat higher than the girls. This
difference, however, was probably due more to the fact that the
questionnaire was designed primarily/ for use with boys, rather than. to
any real sex differences in sociaability. As ight be expected,
lastly, the older students tended to score spmewh igher in social
acceptability than did,their younger fellows, (Se Chart C-69. )

to,
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PART D - SUMMARY OF THE OBSERVERS' REPORTS

1. Program Objective's

In its invitation to submit proposals, the N ational Science Foundation
indicated only that the programs submitted "provide opportunities
for high-ability secondary school students to ftudy and work With
experienced scientists and,thathematicians. "

.The'design of tai .vaeous programs and the objectives to be met
were thus left to the,discretion of the proposing 'institution's. In
attempting to evaluate the effectkeness of the summers science
program as a whole, therefore, Mie first step was to examine the

'goals which the institutions set for their programs. -Without this
criterion norevaluation of achievement or lack of achievement 'could

4be carried out.
Ob.

NV

In the sections which-follOw, the program objectives will be
examined from die points of view of the students inyolved,.
high schools or college's to which the studentVreturnor will soon
enter, the host institutions and the faculty members participating
in the programs.. An examination of the institutions*motives for

6' presenting the programs., their reasons for selectinethe
cular areas covered and their"Choice of teaching methodologies
will then be described.

_
1A. Objective s: Forethe Participating' Students

The.following data is based Mainly on information gathered
by the Observers in discussions with program Directors
and staffs. Where,the proposals from the institutions -

tended to supplement these observations:. this information
has alscrbeen included.

As fight be expected the objectives cited by the institutions
for tleir particUlar programs overlapped to a considerable
degree.* The following for goals; howevexseemed basic
in varying degrees to all of the programs.

,

1. Supplementation or Enrickunent'of High ESElo9112Lo= .

The attempt was to.broaden and/or deepen the student's
t./knowledge and understanding of selected topics only.

generally covered in the high schools.

A
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The stress was on approach: modern versus traditional, . \
.participation versys lecture, individual versus group, and

. the like: Examination of basic concepts and' of" the
V. interrelationships among rriathematics and the several

sciences, were emphasized Over mere mastery of facts.
In practically all of the progra
effort.teavoid duplication or repe
covered in the high schoo'l progr

therewas an evident
tion of work normal'

2. Inspiring Interest In and Motivating the Student Participants

The materials presented and the methods by which they °

were presented'ed to inspire the students
with greater interest in science and to motivate them
more strongly towards a career in science. It was hoped
that this inspiration and .resulting interest and motivation
would be more intense than that normally, engendered in
the high schools - with correspondingly more intense
reactions as a-result.

3. Student Participant Orientation and Guidance

As a complement to the interest and motivation engendered,
the programs were also expected to provide the students
with valuable career orientation and guidance. ThrOugh
the programs the students had a chance to see what college-
level or professional science was like and thus develop more
realistic attitudes _towards science and scientiSts.-.In most
cases a better understanding of the relatiOnships between
pure and' applied science should have been forthcoming. The
student's performance in the program, lastlff, should have
led him to a More accurate appraisal of his scientific.
aptitudes and interests. In short, through his experiences
in the program, the student shoutd have, been in a better
position to elect or reject science as.a career and; in
cases where the decision was positive, to have a clearer
idea of the specific areas into which his talents"Should be
directed.

4. LabOratpry anchor Research Experience

In all exccept the two mathematics programs an effort was
made to show "what a scientist does when he.does it "by

Tactual prolonged exposure-of the students to the science
boratory environment. Altholigh the sophistication ofitahis ensurei,p

level
varied widely from program to program,

the level above that was probably generally encoufttered
f\ in high school science courses. The more traditional..

.
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AlthOitgh the sophistication of this exposure varied wide\ly.%
from prOgram to program, the level above that was,probably generally encountered in high school science .

courses. The4more traditional exposures attempted to
provide the students with' a better understanding of ex-
perimental method, more refined laboratory skills,
more effective method& for treatment of data collected,
and the like. In the "researchLapprenticeship" approach,
.on the other hand, the students actually worked with
professional scientists on original research studies, and,
in a few "ses, de,signed and carried out serious research
projects with only occasional professional guidance and
direction.

In addition to theses basic objectives, the following more specific
objectives characteristic of certain prlograms might be cited:

. ,

1. Introduction of.Studer..Ao a New Science and Its
Techniques.

In.thistype of program, sciences which are not offered
at the high school level or, if offered, infrequently taken
were presented in accelerated fashion with heavy emphasis
on the speCial laboratory or field techniques involved. Here,
aside from the additional knowledge and skillsracquired,
the intent was`to interest the student deeply inthe science
concerned in hopes he might elect the science as a career.
Iri the presen; study, the tw,o fields involved were physiology
and earth science.° -

,2. Contacts Among Students With.Similar Interests and
Abilities.

Although present to some degree in all of the programs,
only one pr two institutions cited inter-studept interaction
as a program objective.. In these cases it was the opinion

t of the institutions that much stimulation and inspiration
could be generated arnong'these high-ability students
merely by providing them with sufficient opportunity to get
together to discuss their preient work, ,their past experi-
ences, their future aspirations, and the like.

U
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5 .
3. Early Collel.p Admission or Advanced Standing

In at leas one program early admission to colleg d/or advanCed
standiw;n college was cited as the major objective of the program.
In contrast, most of the other programs played down this possible
result. Almopt all, in fact, took pains to make it cliar to their ;

students that not eve* high school credit was envisa d Is an outcome
of their programs.

r
'B. Ob'ectives: For the Hi :h S,cho1= to Which the Students will Return

Ente ror the CoIle es ich The will Soon

Since some 88% of the 418 students in 4 ed in the present sample were
anon-Seniors, it would appear that the hos institutions concentrated in
their selection procedures on students wh would be gOing back to their
high schools. As anticipated by the Rrogr m Directors, the influence
of the student participants on their home h h schbols.would be some-
thing as follows:

1. The returning students would be more highly stimulated and
mofivated than when they left. They would also haVe acquired
new knowledge and skills. Some.would have demonstrated to
themselves and others that they were capable of performing even
at the post- graduate university level. In spite of these stimula-
tions and accompliaiimentsnost of the group would have devel-
oped a better attitude towards high school science. Almost al/
would be more serious and responsible students.

2. -Once back in the high school science classrooms, these students
would perform better than most of their fellow students in both
classroom and laboratory work. They would tell their,friends and
their teachers about their summer experiences'. In'and out of class-
by the heat of intellectual excitement these students might lack tact
in revealing their superior. knowledge and skillsind might ask
difficult and even embarrassing questions. One thing is.cert-Ln:
these students, would have changed and bOth their teachers and
their peers would be made wel viare of these changes.

3. Out of such interaction betv;reen st-pro am Student and
teachers and pears the institutions feel irn roved high school
science programs and science instruction would grow. The
general tone of science education and teaching would be raised.
Indeed, reaching beyond the high schOoli eifects of the same
interactions inightieach into the community at large - focusing

A
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public attention on the problem of dealing' properly with the gifted
student.

The institutions freely admitted that the process described above
was a vague one. Some even doubted seribusly whether any such
chain-reaction.- even a minor one - would occur. Their responses
did imply, however, that something would happen. What-the
Pandora's Box` thus opened might yield, they felt, was a topic
worthy of close study in the immediate future.

As regards students who were going or would soon go on to college,
the instit tions were more p 'tive. Here they felt.these students
would be uch better prepared an the av'erage student, more
serious _a d, therefore, they would perform better in their college
science studies - especially in laborAory work. Secondarily, ;as
the influx of such well - prepared students increased', it would be
hoped tha better college courses would result. At least one in-
stituion oped that hiving observed th'elquantity and quality of
work whi h such students were capable of performing might inthice
some coll ges to be more flexible in their policies regarding the
granting f advanced standing to,qualified applicants.

In summa y, from the comments gathered by the Observers it
appeared hat the host institutions had rat: really devoted much
time to pander what, if any, effects their pArograms might have
on either he high' schools or the colleg,ce'When questioned,
however, prograin Directors and stkitinembeits foresaw grekter
impact on the high schools than on t e _colleges. Since the end-.
product of these impacts was Seen to be better high school' science .

programs, it might be asked why more adjustMent of college
programs to accomodate the better students emerging from these
improved high school.programs was not prediCted.

,C. Objectives: 'For the Host Institutioarticipating
Faculty Members

The Directorssin most cases were quick to admit that one of their
prime objectives in sponsoring such programs was to attract this
superior individual to the host institution as a permanent post-
high school student. In some cases, it was felt that this program
would serve a epublic relatipns purpose in acquainting superior

Atudents with the institution's facilities iii general. In others;*
ale public relations effort was concentrated on a. single Science or
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faculty within the institution. Even when the institutions wyllsure their
summer students had already selected other universities for their cbl-
lege work, it was hoped that these superior students would serve as
effective "word spreaders" among their friends, teachers and.acquaint-

.
ances,

< ..AN .411'

In a ..few,bases, the host institutions had had pait experience with sue
prpgrams and were anxious that they be continued. In one or two cases
these programs had been developed in conjunction with affiliated in-
stitutions at the preparatory school level.

A last general and u ually sincere objective was a "missionary" feeling
on the part ofjhe hos institutions that they should actively assist in
any 'effort designed to ake better provisibn for the high-ability
science student. That e interest in this objective was a real one is
deduced from the fact that many.of the scientists participating in the
programs, were giving up \aluable-resea'rch time, receiving lesser
salaries than they might be ,receiving in other summer work, and the
like, in brder" to lend their talents to the programs. In pursuing this

'last objective4 one or two Directors felt that.bettex university,-high
school liaison might well be produced as an important by-product.

'cInsofar as faculty-centered objectives were coricetned, three. general
goal's could be' di s c.e rned:

1, In several of the host institutions the staff realized that
working with these gifted students was both stimulating anti
challenging. Many also had strong personal interest in ob-
serving how such students think, react and /evince their superior
ability. Extending this thinking in'logical fashion, several of

7-- the participating instructors were anxious to learn what new
rriethods , techniques and knowledges had to be developed to deal
with students of this caliber.

I.

,2. 'In one or two ca ses the staff was frankly interested in dis-
covering hovi far and.liow fast such students could go "at full
stretch" . Several were apparently highly impressed with the
dibtances and speeds involved and were encouraged that -such
students might soon be members of their regular classes.'

I
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3. In at least three institutions the siaff Was actually conducting ex-
periment s in education. In one, the use e of "modern methods"
the teaching of,mathematics was tried out. In some part at least,
the institutions future instructional methods at both the high school
and college 'levels depended upon the outcome. A Second school` was
testing "team teaching", tech1Sques, in which college and high sichoofi

instructor shirred teaching duties. In this particular expeOment,-it
was.hoped that,tz' acher s at both levels could absorb valuable know-
ledges and techniques from observations ..18f the other's performance.
In aithiid institution "teacher-counselorsi" were being used.- Thes e
"teaCher-counselor'! - actually outstanding high school science
teachers - were pres.ent nOt only to relieve some Of,the hos t -staff
of routine counseling'andluestion-answering duties but also; through
careful' observation, to learn techniques which woad be of value to
them in their teaching dresat their home high schools.

&fourth heriefit - reaped signewhat inadvertently by the hos t insti-
tutions - involved the use ofgraduate students as instructor's -.!)r
research supervisors. In some of the pogram's high 'school
studentS were assigned to post- graduate students who were in the
Process of carrying 5 out summer re search project s,. Although
"teaching!! effectiveness probably varied widely, the Directorli
and Observers felt that enthusiasm for this type of activity was
'high among file graduate students involve, a and that this type of
experience (night serve as a powerful trigger to steer some of
"eile graduate students into the teaching profession.

J
D. Objectives: Reasons Institutions Selected the Particular Programs
Involved. -

The - -4 notives underlying the selection of the types of experimental
programs presented by the several institutions naturally closely
reflectetheir formai (as submitted in the National Science Founda-
tion propOsals,)and,inforinal (as expressed to the Observers) objec-
tives. Since this was frequently one of the first questions put to the
Directors by the Observers, however, a tally of the rather brief
responses may give a better picture orthe institutions' motiva--
bons. A "popularity poll" 'of motivations in choice of programs was
as follow's:, r

° 1. Giving students a suppleinented or'enriched science or
mathematics program. Included hire would be 'research
experiences and programs designed essentially to, give students
a foretaste of college-level science.

.
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2. Orientation and guidance of stu entglregarding careers in science
and matheinatics.

,
'3. The general feeling that something, had to be done for superior

'erstudents. (Two expressioirs of this sentiment'carne from the two
,negro institutions included in the sample. The Directors of these

prograins felt that science teaching in negro high,schools tended to be
, below average and therefore it was important to give promising. stu--

dents in these highAchools something better.. The consensus was that
too few negroes enter cience as a'career and that a great deal of
scientific potential was hus being lost. The hope was that these
programs might catch e of these negro students who might other-
wise be lost to scienc

4. eveloping greater interest in science in the students; desire to
dra'W this type of student to the host institution permanently; desire
to continue past, or on-going programs of similar scope and to at-
tempt to improve high school, programs "effects" provided by return-
"ing post-program students.

. 5. Desird to experiment with Dew teaching methods; desire to help
students to begin their college work a year early; desire to make use
of college facilities which would otherwise be idle; desire to see just
how far and how fast such high school students could go.

4

E. Objectives: Reasons Institutions Selected the Particular Areas of
Study Included in Their Program.

The "reasons the various instintions lected the particular areas of
study they did were fairly striictly limited by the following three factors:

1. Availability, of instructors in a given department or departments.

2. Availability' of facilities - especially labOratory or research
facilities - in a given department or departments.

3. Interest of thetavailable instructors in a giVen department or
' department's in the program and willingness to participate in the

progr..6\.m..

Actually, in all of the institutions seleCtion, of area of study in the
programs was deterirfe'd.by varying,combinations of the three limiting
factors described above. As,at-least one Observeropointed out, it is
nomean feat to recruit professional assistance and the parallel facilZ
sties for such a program,from science or mathematics faculties norrrially

33'
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fully occupied with their own researches. This is particularly true.
where the program is a large one'in terms of the number ofstudents--

/ k anVOI.Ved and where the program is rfew to the campus.
/

.i .
1In line with this, it could be inferred from the Observers' reports

that staffing Ind general administrative difficulties were fewer in
those institutions where the same or similar programs had been offered

. in the st. It would seem reasonable to assume therefore, that in
the ev prograins of this type wer'e continued i the futures the in-
stitutio s would find their jobs increasingly easier as experience and.
better sta acceptance was giined.

It was interesting to note, lastly that in program selection no mention
was made by.thePbservers of f ,112).1.1 university-high school contacts
bei effected ,during the planning stages o programs.. One or two
Dir ctors, in fact, were emphatic in stating at local high schools had
not been contacted on the matter. As has b en mentioned, it was
further-apparent' that_the institutions'involVed took great pains to
avoid chiplication of high school work in their programs. This appar-
ent lack'of forMal, "official" contact seemed to be palpably present
throughout tlf: study. Since both the colleges and the high schools'
are inextricably involved in the same basic problem it would appear
that closer liaison and cooperation betVveen the two systemsy.rould,be
of mutual benefit to all concerned.

4' y.

F. Ofjectives: 'Reasons Institutions Selecfeti the Partieulat Teaching
Methods Used.

In the majority of cases the tea ching methods used were those which were
traditionally used by the host institUtions and-therefore based on their'
past experiendes. In practically of the programs there was,a heavy
stress on the individual approach not only in the research participa-

'tion programs but alio in the mor traditional classroom programs.
Use of 4iscussioh and conference techniques was also maximized.
where feasible. Reading between the lines, however, it was apparent
to the Observers that the rather heavy emphasis on the laboratory-
research approach and the equally marked,lack of emphasis on the
classroom approach was attributable at least in part to the host insti-
tutions! efforts to avoid conflicts with normal high.school progranis.

Several institution; moulded their teaching methods to the facilities and
staff available. The Earth Science program held in a special 'summer
camp could be an example of the first type while the true research
participation programs would be representative of the .second type.pi., .limitation.

3(.1,
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Lastly, as has been mentioned, three or fo institutions were .aparry-.
ing out distinct educational experiments. The "modern methods" in
mathematics, "team teaching" and Loomis School approaches are

` examples of experimentation wh.ch were e.ncountered by the Observers.

' II Programs

The initial sample of schools was selected in such a manner that it would
provide representative cross -sec ion of the kinds of programs being offered.

\Proposals to the National Science Foundation, National Science FoundatiOn
bullefins.served as source da,ta in drawing the sample. .1t soon becarrt e
apparent, ,however, that descriptions of the programs as included in the
original-proposals and the National ScienceiFoundation bulletins were not
completely accurate. In spite of these .shortcomings, it was felt that the
sample dtawn did fairly represent the various programs.

Analysis of the eleven pfogr ms inciaded in the present sample revealed
three major breakdowns in the 'kinds of programs offered: classroom

'programs, classroom-laboratory programs and laboratory programs.
Each of these programs will be discass.ed in some detail beloW.

A. Classroom Programs

Two programs 1- both in mathematics - were Classified in this
category.. Although plathematical research or laboratory work is

,possible - especially in the field of computer application - 'such was
not tie case in t ese programs.

As the categoryy implies, classroom learning was the basic factor
in these programs. Cour se, material was covered in lecture -
discussion fashion by the instructors, andpractice and facility
was gained through "homework" assignments. In one program, heavy
emphasis was placed on 'modern methods", while in the other only.
'partial emphasis was p). ced on this new development in the teaching
of mathematics. Since coverage in ed topics at both the high
school and college leVeis, both hi school and college ,texts. and
references were used. In both programs,' the-nambers of students
in a given section were, uitei small and ample opportunity. for dis-
oussio ndividual he existed. This was especiallr true in
one program ich =ed t "team teaching" technique. Classes
ran from 5 to 7 hou s a ay and teaching was paced according to
student ability. The Observe'', rated one program as being from
"average college freeman" level to "above the level of. an average
course in an averagei, ollege. " In the other program, due o the
presence of a large number of younger students down t eighth grade,

a
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the general level of difficulty was probably no.t as high. In both programs
individual pro4ects or special reports were required .of the students and
oral and/or written expositions of findingsiwere planned. -

While, one of the programs described above was devoted entirely to
mathematic.s, the other used approximately 60% of total student time
in non - mathematics work - inthis case, English and Reading Skills.,
The r.eaon for this 'inclusion of Ron-math and..non-science topics was
that the mathematics program was only one portion of.a larger program
being spOnsored by the school in question. .;

B. Classroonz- Laboratory Proiams

Four o4 the programs were classified in this category. Essentially
they were science "courses" in whiCh part Of.the work was of the
classroom type and pCart of the laboratory skills type.

. .. . .In one program' students were requiredto tale one course in mathe-
matics plus two cou ses in the following sciences: Chemistry, Physics
or Biology. in anoth r program. no mathematics course was required
and-the previdus selec on of sciences was expanded' to include Elec-
tronics. In this caser y one science was selected by the -student.
In the last two programs only on science wasoffered (Physiology
and Earth Science) in-each progra and students had no option.

,-,- In the classroom work, objectives ried.
?

In the single course.
programs, the intent was to cover up to two -or more semester's of
college level w ; In the others - especialLy in_the program requir-
ing two scien in addition to 'math - only selected highlights were.
covered. U allyly these highlights were selected to illustrate ir9.portant
concepts, interrelationships, and\the like., and to tie in closely with
the presentation of laboratory methods or, techniques,. Thrteaching
in these' assrooms was apparently on ais ail advanced and sophisti-
cated le el as student capabilities allowed, and texts and references
were the majorityolcahs ate.the college or even post-graduate
level. Again, thanks to small class st , ,

..,e was much opportunity
for ass discussion and individual attrition. An average of 33% to
50 of student time was spent in classroom work.

the laboratory 1.1;ork'the approach was fairly traditional -/that Ss,
erforming pre-determined experiments. Inall of the programs,

°

however, the techniques and equipment utilized were much more
refined than 'those normally encountered in high school.. This was
particularly true of the single-science programs. Although soxy

4 1,. ,-
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opportunity was available in these programs for doing really creative
work, little work of this type was actually accomplished. In one
program, in fact, creative work was actively discouraged on the
theory that true creativity cannot be aehieve'd until the student has
mastered the fundnentals. An average of 50 to 67% of total
student time wasciptrit in laboratory activities.

Lastly, field trips, lectures, and the like, were used freely in these
programs to supplement and reinforce classroom and laboratory
experiences.

C. Laboratory Programs

Five of the programs were classed in this category. The maid feature
of these programs was the assigning of high school students td pro--
fessional-researchers or graduate students who were working on real
research studies. This experience' was -casidered`the "meat" of the -

program. The purpose, of course, was to allow the students to ob-
serve how real scientists operate - to see "science in the rhaking ".
In addition, it was hoped that these students would be allowed and
encouraged to take an active part in the research insofar as thi
feasible.

Actual 2Fc tive participation in the on-going research varied e y both ,
within a 'given program and from program to-program. This varia-
tion, further', was a function of both student capability and nature of
the program and of its pa:rtiapating researchers. In some cas,es
participation was limited mainly_to watching the r searcher "perform and
asking f;:lia questions regarding the observed perf rmance: At the
other-end of the scale were cases in which students were carrying out
basic research of their own design with little 15r n4 profeZional direc-
tion. That this work was,"real" research was atte .-d by the fact that
the results of,several such studies had been published an re now a
part of the scientific literature. On the whole, according to t e Ob-
ververs,the majority of the stixients -in this type of program had
ample opportunity to get a taste Of ',real" research. The priofessional
resew hers apparently went to great efforts to work their assigned

ents anti ely into their researches. A might be expected, since_
-thes.e were a tual on-going researc ejects, these student experi-
ences"eotilii n t be conveniently classified as Physics, or Chemistry;
activities. Instead they ran the. entire gamut of pure and applied
research. SIP
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In at least three of these five programs, the research participation
experience was supplemented by a variety of group work. The varia-

°tion here was again considerable -*ranging from rather elementary
"shop" courses to required attendance at lectures presented for-the
professional staff of a medical resech institute. In general, how-
ever, good use was made of lecturers' and post-:lecture discussions
in an attempt to bring the high school students together periodically.
In general, these lectures were giv= by xi. ted authorities and were
usually at a high level of both dept and sohistication. In at least
one instance, little or no attempt was m'ad to supplement the
students' experiences or to bring them toge 'er in seminars or
lectures. Student time devoted to laboratory ork thus varied from
approximately 50 to'100% in this type of progr

D. Specialfeatures of the Programs

In, a very real sense each program was, in itself, a "special
feature". The following, however, are approaches used ui the
various programs which the Qbservers c erized as special
features. Since various combizations ere used in .. erent pro-
grams no attempt is made to show i hich particular' combinations
each was used,.

1. Breadth or depth witlovhic subject matter covered.
4 F e

2. Presentation of unusual o non-high school courses
(Geology, Physiology, Glass Blowing, Electronics, etc:)

3. Use of scientific laboratOrGy appiratus not Usually encountered
iri high schools.

4. Use of the "science apprenticeship" approach - that is,
research participation.

5. Wide variety of research programs from which to select
(approximately 500 in one institution).

6. Opportunities for students,to initiate and tarry out'their
own e eriments ox research. projects.

,

7. V.clusion o non-science subjecti in the pro'grarri.
-

8. Use Of new or experimental teaching methods..

,
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9. Use of. the "full stretch" approach to test how far and-how
rapidly high-ability students can go. Ntr

10. Use of the individual or tutorial approach in teaching.

.11. Use of conference and seminar techniques.

12. Use of lecturers (of the advanced type actually used).

13. Ilse of advanced field trips tied in closely with program
content.

E. Extracurricular Aspects of the Programs
,'

hIn the opinion of the Observers e recreational and extracurricular
facilities were more than adeq te at all of the institutions visited.
Depending upon the program these included: all types of sports,
communal.meals, movies, TV, theatricals, student lounge facili-
ties, parties, dances, picnics,- weekend trips home, visits to
Professors' homes and trips to town. According to one Observer
spontaneous "bull sessions" among hightability, like-ininded students
were perhaps the favorite type of "recreation".

A few of the recreation pribgrams were required activities - most were
voluntary. As would be expected, organized programs were less com-
mon in the commuter programs than in the non-commuter schools.eEven in the former, however, some activities were ,arranged and
participation encouraged. In practically all the programs allithe
students had at least one opportaii_ty to "get together" daily - for
example, at lunch. - .

,

In general the Observers felt that acceptance of these recreational and
extracurricular-activities by the students was about that to be expected
enthusiasm on t5e part of some and less enthusiasm on the part of
others. The following, howevIr, were some of the more interesting
reactions:

1. Most students felt enough - or even too much - recreational
opportunity.was present. Being genuinely conscientious, they
felt they could not take time from their studies to participate;
Thus the presence of a great variety of activities "fiee for the
taking" tended to tempt and therefore annoy them.

*A'
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.2. In line with the above, Some students resented the required
programs. They felt, too much time was being taken from their

4 studies for sports and the-like. They would apparently have
preferred the activities to be,pn-aroluntary basis.,

3. 'Some resentiti\ent wai.noted concerning curfews. Many
. students felt them t &be unrealistic - particularly some of
thoseprevailing on week-ends.

4. Where dissatisfaction with recreation was present, the
demand was usually for more social activities - for example,
picnics, parties, and dance's., Boys in tlieThon-Co-educational
pfograms were especially desirous of having more- opportunity
tp asspciate with the fair ,sex. In at least one co-educational'
Institution, lastly, overly-rigid segregation of the sexes was
rather widely resented as an insult to student intelligence and
morals.

\ III. The Staffs

The chaiacteristics of the individuals'nfaking:up the staffs df the
various programs tended to vary*greatly frOzAprogram to prOgrarn
and within a given program., The following summaries, therefore;N
are of necessity general.

A. Training, Qualifications and Exeriende. .

,.....) .
The program Directorsz-and their Assistant's were frequently men
with advanced degre Ed4ation whpse 'undergraduate work
was in setence.'T these men had had some teaching'
experience and many,} rs of experience in school administra-
tion. Several had been h school Principals, college Deans,
Guidance.Directors, and the like. Others, .particularly those,
in the laboratory programs, were typically research scientists ,

at the PhD. revel - with or?ithOut extensive experience in school
administration. ,.- ,

*......)
/

The level of the instructors and research supervisors varied
widely from program to 'program and within programs. , Izi- <

..,4

.

---N.,

general, however, level tended to increase from. classroom
to classroom-laboratory to laboratory type prograihs. Thus"
the two classroom-type prbgrams were staffed almost entirely 4

,,:by high.school tealikers hol
di

the Master's Degree while the
laboratory type programs utilied research scientists at the PhD.

0 .
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level almost exclusively - except in one program where post-
graduategradiia.te students,were used. The ount of teaching experience
also tended to vary widely - all the rom none' to 40 years.,
In general, however, the groat majority of the staffs involved
whether of high school or university backgrounds - had spent
many years in the teachihg profession. Although mainly1from4
academic backgrounds, a fair number of the staff participants; -
especially those in the research areas .- had had considerable

li,applied research experience in government, government agen4y,
military and industrial work.

i

'Most of the institutions utilized special counselors or guidan4
. .

.

personnel in their programs. These counselors were in mos
cases profesdionals ,with many years of, experience in dealing
with the guidance probleins of high school students. In a few
cases high schofkl' science teache,rs of exceptional ability weer
employed for this purpose.

B. Overall Ratings of the Staffs

As a part of their general observations, the Observers were
asked to,rate the ovprall quality of the Staffs involved. Al-
though each Observer obviously had his own personal criteria,
the following were the results of the ratings:, 1

Superior or Excellent- 3

Unusually or very good or high 5
Good 2

"Disturbing"

Total .

1

11

, 0

In the one program rated of "disturbing" quality (not one of the
classroom type e programs) the Observer felt the instructor

.09/lacked cle 'insight into the fundamental characteristics .of the
areas they were teaching. Although' 4 out of the 5 instructor..6
in this program were high school teachers, the Observer seemed
to imply that the lack of excellence was perhaps due to the some-
what aloof role played by the Director a the program - for example,
one of the teachers had to assume the \major operational respon-
sibilities. ---- .

/-

` In summary, one of the important things the Observers' ratings
-.seemed to say was that the number of PhD's on the staff was not
necessarily directly related to the quality of teaching to be en-
countered in a given program.

ea,
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C. Past E erience and P- sent Interest in i alin with Hi h
School Students,

The high school instructors employed in the var
naturally had had a good deal of experience in de
school slorudents. Most orthe:counselors had al
experience with the same group. Among the per
staffs and graduate students,, however, onlit.a sin
hid had more than 'smatterings teaching hig
Exceptions, t this rule wer n those case
tion had had st.experience in similar programs fcirigh
school students.

ous programs
with high

o had extensive
anent college
1 percentage

hool students.'
ere the institu-

What the staffs lacked in eXperience.they apparently made up
for in interest enthusiasm. Th#Observers were uniform
in their char cteriz ns of in Brest on the part of staff mem-
bers in the students as "extreely high", "intensely" and
"enthusiastically". At least two Observers, in fact, $reported
they had never seen grea4er interest, enthusiasm an4 rapport
among instructors owards their students than they, lad observed

lain the particular pr grams involved.

Probably the best prof of staff interest, however, was the
fact they *ere participatinAn'the program at all. AS pointed
but, many of these talented and busy men made real sacri-.
fifes in terms of dine, effort and money in order to partici-
pate in the programs.

s.

IV. Teaching Methods and Procedure's-

A: Methods

In the classroom and classroom - laboratory programs, the
teaching method used was basically the lectiOe And discus-
.aion approach. Aernight be expected, more ifkclividual,instzlic -
tion was possible when the groups were working.in the labor-
atories. In the laboratory programs instruction was basic-.

ly on, an individual basis - with student and researcher
rking together closel%. In all types of programs lecture's,

discussions and seminars were used freely to supplement
or pull together materials presented in the course or experiencja
proper.
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The following tabulation summarizes briefly' the amount of time
devoted to each

.
type/ of activity

Type of Progr

Classroom Prscigram 100% , 0%
Classroom-La. Program 33 - 50% 50 - 67%

/ Laboratory Pr 4grarn 0% - 50%. 50 -.no%

Class-Lecture Lab. - ResearchJ

Work in both the classroom and classroom-laboratory programs
was essentially organized-directed activity.- In the laboratory
program the type of activity varied widely depending both upon
the capabilities of the students ,end the nature of the research
programs. -In short, activity varied from entirely organizei
directed to almost entirely self-initiated.

B. Coverage! of Subject Matter

In,the classr om and classroom-laboratory programs cofrerage of
subject matter was of two types. In both mathematics programs
and in the twb single science programstheemphasis was on ca.T.-
pleting speli "c units of work. Such units may have been the
equivalents o "An Introduction to Modern Mathematics "Advan;
ced High School Algebra and*Trigonometr?'; "Phyiaology",
"Geology I and II", as listed in hypothetical high school or col-'
lege course catalogs' In the others, no attemptlwas made to
coyer full course units systematically. Instead, special topics
were selected and presented in order to point up; concepts aad
interrelationships and to.tie in closely with laboratory experi,
ments and techniques which were to be covered. Naturally this
type of program was structured so that a certain continuity or
unity was achieved - but "course coverage" in the traditional
sense was not a goal.

In the laboratory programs no rea"courset0 were involved so no
"course coverage" was planned. Liven here, however, 'differencestwere discernible. In one program,' the intent was to expose the
student to at least one complete segment of a larger research
study. In another the intent was to have the student complete
an entire research project. In still a third program the intent
was to'hav the student plunge Into an on-goirig prpject with no
particular regard for the status of the project when it came time
for the student to leave. In most of these laboratory programs,
however, some effort was made to tie the experiences together
througb the use of legtures or seminars.

4r;
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C. Information Sources

Ac ording,to the Observers, coll:ege level texts and reference.
materials were0used almost exclusively in the programs. High
school materiald were usually used only in cases where P.
student's prior prepay.tion demanded it or for "fi in" material
for students Who lacked certsin.`cOurses which wo d be of im-
mediate, benefit to him in his program work.

In the laboratory .programs where texts were noftisuall moused,
the reference materialscandjourrials required were on the
college, or graduate level. G

All types of visual aids' were used freely in the various pro-
grams - movies, film strips, slides; models, and maps.
As might be expected, use of such aids was less' rsquent
in the laborotory programs. Slides were used very frequently

.by, staff or visiting lecturers.

D. Teaching Load

In the opi on of the Observers, teaching loads - with two
exceptions.- were not excessive. Most of the instructors had
addquAs relief'and assistance. The u'se of full -tim'e counsel-
ors and teacher-couriselors,- further, relieved the instructors
df a-good deal df the routine question-answering and counsel-
ing duties. Most of the participating staffs,- lastly, had no

,.

regular summer teaching responsibilities to load them down.
Ne.

The two exceptions mentioned inv#,
heavy teaching loads which were
..a.cter.. In both of these cases a g
had to be covered in a limited am
or assistance was available,. In b
Observers felt the instructors we
interested in what they we're doin
they were enjoying themselves.

E. Size 'of Classes

In those programs where classroom teaching was erriployed,
class size ransom 10 to 20 Students per class.: In one
program where almost 100 students were enrolled, however,
class.size occasionally rose to 30 to 40 students per class.

lved instructors who had
eavily sequential: in char-
eat deal of subjeCt matter
unt of time and no relief
th cases, however, the-
e so well qualified s.nd so
that despite the heavy loads.

, /
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Vresentations by outside lecturers, naturally, were generally
given with the entire program group present. ,

Ire thetaboratory portions of the classiooni-Iaboratory programs
and in the laboratory programs generally, work groups averaged
1 tor4 students. In the true research participation programs,
further, only one student was generally assigned to a given re-
searcher.

Accorclipg to the Ob rreports, no over - crowding was ob-
served in any of the institutions. In oneor two'cases, on the
other hand, the Observers ft that more students could have
been handled,. especially in the classro4m. work. The Observer
who visited the program experimenting with "team teaching",
lastly, tended to feel that the benefits accrued through this
method did not justify the additional costs involved.

F. 'Home work" Required
.

In both of the mathematics programs from 2 to 3 hours per, -day
of'homework was required in mathertiatiCs. In both of these
programs, also, much of this study was done in supervised
study halls. In addition, at least in the.program which included'.
other non-science studies, a great deal of study had to be done
outside the three -hour study hall.'

,
. .In 3 of the 4 classroom-laboratory programs a great deal of '

homework was required and the students pu in longhours of
study after classes and laboratories. App rently in all of
these programs,this work was non-supery sed and carried but
in the student's room or in the library. In the folurth program
the Observer rated the amount of homework required as being
"not much".

Homework as such was required in none of the five la
programs. The students apparently did, however, a
deal of reference reading, studying, and repor
in connection with the researches with which they were 4sso-
cia,ted. Some of this work was apparently suggested bythe.
research supervisor while the rest was done at the student's
own initiative. It would appear, therefore, that the amount
of "homework" done in this type of program was Pretty zn.
a function of the individual student's interest and industry.

45
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G. Use of Lectures.and Field Trips

FormarlecturAs were used in 9 of the 11 prograign rther
ilfterest, stimulate and orient the participating students.
Generally the lecturers wore authorities invited from the
outpide. sortie instariles faculty members, from the
hosrinstitutions were invited to make these presetations.
On an average, probably.one lecture per week was presented
at eaCh,of the 9 institutions cited.

Student reception of the lectures was generally good. Natur-
., ally some were enjOyed more than others, The most popular

lectures appeared to be those which dealt with the very latest
aspects of modern scie4-e d those which Most nearly co-
incided withsthe general inte sts of the student group' involved.
In most -cases, apparently, e lecturers were instructed -
or chose to - make no effo to "speak down" to the students.
As a result several lect es went largely over the heads of the
studentcs,.. .Interesting) enough, however, several, students
felt that this was not bad idea. In visiting' several of the

,programs, however, the general implication of the Observers
seemed to be that peps at least some of the lecturers
tended to over-estimate the knowledges and backgrounds
of the student aUdiences. So-me interesting examples of student
interest in these lectures were as follows:

1. Intone program at least prt of the lectures were
designed for teachers attending a parallel National Science
Foundation Teacher Training program running concurrently
at the same institution. The high school students attended
the firgt lectUre a:titt enjoyed it very rAuch. Through a
Mix-up, however, the high school students apparently failed
to receive notice of two other lectures: The students were
apparently genuinely disappointed over this error of
omission.

2. In a similar institution where a National Science
Foundation, Teacher Training program was rahing con-
currently, the lectureswere followed by a discussion
period; a Acdording to the Observer the high school stti-.
dents took a much more active part in these discussions
than did..the high school teachers'and, in general, "really
spiced it up."

46, th.
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3. In a number of visits the Observers noted that many of
the students would remain after the lectures 'to ask ques- .

tions of thespeakers.

Three of the programs made no use of field trips, another
three Made limited use of theth, and five made rather exten-
sive use. of field trips. The extensive use of field trips appear-
ed to be more common in the combined classroom- laboratory
program than in either Ofthe other types., Although some pro-
grams had special days set aside for field trips in their sched-
ules , others made little use of them due mainly to the sheer
weight of course materials to be covered.

Where used, field trips were generally carefully planned to
fit into or supplement course material's or laboratory pro-
jects being covered. In other cases trips were made to
nearby points of interest which would be of obvious interest
to the students (museums; planetaria, atomic energy installs-
tivarrg. )

H. "Round - Table" or Student-Teacher Conference Opportunities

As mentioned elsewhere the discussion approach was empha-
sized in almost all of the programs studied - in the class,
in the labs, or after lectures. tue to the small size of
classes and other work groups, this was both possible and
effective. In the research participation program,' naturally,
student-teacher conferenCe went on continuously - though on
an informal basis.

At least four programs included formal student - teacher discus-
sion periods. In these sessions students met periodically with
their instructors to discuss progress and Problems. At least
one ?f the research participation programs also scheduled
type of activity.

In the dormitories, cafeterias, and lounges', lastly, there was
ample opportunity for the students to discuss mutual problems,
plans, and philosophies. Since many of the instructors ate with
their students or even lived with them in thq dorms, they were
often. included in these discussions. As suggested by one of the
Observers, these imprtingptu "bull sessions" were perhaps one
of the most popular features 'of the rious programs.

I' 47
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I. Quality and Sophistication of Teaching

Although knevitable variation was noted by the Observers, in
only two cases were ratings other than "high", "very high",
"superior" pr "excellent" of the quality of teaching noted.
In thole cases where some reservation was held, the'reser-.,vations did not involve competency - but rather the.inspira-
tional quality of the teaching involved.

Sophistication of teaching, of course, had to be judged from the
point of view of the* level of the students involved. Generally
speaking the Observers rated sophistication of teaching high -
comparing it frequently with that to be expected at advanced
college levels. In'the case of some of the research partici-
pation programs, , further, sophistication was extremely high,
that is, graduate level or even beyond.

V'. 'Facilities Available

A: Classrooms. Where applicable, corripletely adequate in
all cases. j ;tit-

4

,114com,

B. Study Facilitie8. All adequate, manyexcellent. Libraries
were usually conveniently situated and open to the

C. Libraries. All library and reference facilities were
good,-' especially from the point of view of the users. The
great majority of the tex and references avail\able to the
students would not be av liable' in their home high schools.
In one or two cases Directors noted that additional copies of
heavily used, texts and references would have to be-purchased
in the future to minimize "waiting list" problems.

D. Laboratory ..Eluiprnent2 Where used, laboratory equipment
Was rated from fair to the best that money can buy. In the case '
of the "fair" rating the jtudgment was a professional one. To
the students this "fair" equipment was better than any they had
ever been exposed to. In the research participation program's,
especially, the equipment available)was the latest. and best fo
be had. All of the Observers agreed that practically none of
this equipment would be available to the students in their home
high schools.

y.
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E. Living Ailrange9ients. In those 'progr where students
lived on the, campus, living arrangements ( orns, food, basic
ser'trices) were judged to be.adequate. (In one or two cases 'room's
were described as "adequate but austere" or "satisfactory but
not gaudy"). The Observers also-had the opportunity to test the

-.cafeterias used by the students and felt them td be adequa e.
(In one commuter program a problem over lunches arose, ut
was quickly settled to the mutual satisfaction of all concern d).

F. Recreation Facilities. As has been pointed out, recreational
fa*Cilities and o portunities were adequate in all programs where
they were requi etl. Even in some of the commuter programs
creational facili es were placed at the disposal of the students.
As might be expe ted, less emphasis on this activity'was noted
in the research pa ticipation program than in the other two type7.

G. .Off-Campus Facilities. Off-campus facilities were used
freely for field trip purposes. In at least two nograms, fur,-
ther, off-campus facilities affiliated with the host
were most effectivilly utilized. In at least one case arrartge-
mentS were made for the participating students to use the libiaPy
and reference facilities of a private organization.

VI. Recruitment and Selection

A. Recruitment

The prime method of recruitment used by the host institutions
was to send a descriptive brochure and covering letter to the
high schOols. Generally all high schools in arestricted
geographical area were informed pits selected high schools
lying outside the given area. Materials wer'e.also sent to any
other high/al-tool On request, The descriptive nia.teribis were
sent eithe'r to the prin-cip' af, the-head of the Science Department,
the Guidance Director, science teacher s_or to a combination of
these. In at least one case the materials were also sent to

e)county Schoor cSuperintendents. In only one case were the mater-
ials not sent directly to the high:schools. In this :ca.se'the mater-;
iais were sent to the area Superintendent of Schools for distri-
bution to the high *schools. Apparently this experiment in
diplomacy was not successful since secondary distribution was
delayed considerably by the Superintendent's office. In one case
rnaterials_were also sent dirctly to selected high school students

1.
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and,in another to students who wrote in requesting informailon.
In most cases, however, contacts were strictly through high -

school channels. .4

Another inadvertent source of recruitment were bulletins and
releases sent out by the National-Stsience'roundation itself.
These announcements of the general peograrn in several
.instances brought requests and applicationi,from students'
from distant parts of the country.

News releases y the'host institutions to the ivs 1.1 press-were
also utilized. was not clear, however, how effective these
were in the recr iting effort.

One sc hool, lastly, had had a program,for s rayyears and
planned to-Continue it e'en without a Na nal Science Founda-
tion grant. In this special case recruitment and selection
had alrea.dy been completed by the time inoSt of the others
were just

In all ca - except two in Which on-going prin arriswere to,

be carr4- d o" wi/4 or without a grant = recruitment efforts
could not ,tarted,unt&the grant waa approv d-by the

kIllational&c ence7`Fouiidationi- For this.reaso recruitment
/Was initiated'anyWheP,e from mid-Macch to id-April -

with late ivli.;41f or 'daily April iieing, an ap oximate median
date. Thr Wine% for4the receipt' of,aiapl cations was gener-
ally set in e y May (Lau' alty Ivfay 11,but, requently had to be
extended. In some cases extension's checi. well into the..
month of Jun Dates for the a:nriciuriCe Itts of awards -
varied widel but presumably fook'int account b'oth the time
ne7ded to process the applications an tmake.final'selections
and the l'easonable lead -tine requireti by tlie students selec-
ted to make their final decisions,)4'travi r arrangements, and
the like. '
In all cases recruitment efforts Were Ii d tog:fairly spe-
cific geographical areas. In the cafe f-the commuter pro-
grams this was generally a necessity, Thus_ eifortsWere
concentrated oh a certain city", a certai state or a certain
group of states. Where applications were received from ,
distant points, however, they apparently were given consid-
eration since ,st dents from Washingtom' staje,'. Texas and
Arkansas were oted in the various ast-coast programs..

5Q
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' Although the reasons for these geographical restrictions -were
not made, clear, the followifg factors were probably contribut-
ing:

..,

1. Limited budgets or student.travel. Travel. allowances
to students were generally limited to, certain maximum
amounts.)

2. The desire to foster good public relations both with the
surrounding comma nities and,with' local or state Boards of
Education.

3. The probability that the majority of regular full-time
students would be drawn predominantly-from the area ..to
which, recruitment/Was yestricted.

4. Ease in handling participating'student folIow-jip activi-
ties.

In summary , although the schools' realized tie program was a
new one, many of the institutions were critical of the National
Science Foundation for being so tardy in the announcements of
grant approvals. They felt this delay impaired their recruit-
ment and selection efforts. They suggested a'betfer.job could be
,done in the future were they'given more time in which to carry-
out these important activities.

B. Applications Received.

As reported by the Directors, approximatelp 4,000 students
.applied for admittance to the eleven programs. Of these, 418
or roughly 12% were accepted. /

s will be seen in a Later section, in most ca es. the applica-
ons had been quite thoroughly screened even efpre reaching

the ost institutions' (through basic requirement by science
teachers, principals, etc. ) For this reason the Directors _

stated that the applications received were in most cases those fr
Of high quality students. In many casel; further, final selec-
tions were madeliy the host institutions only with extreme dif-
ficulty. There were, in short,, too many superior students aond,-
not enough spaces for them,

51
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The following tabulation breaks do Wn the,eacceptance rate" in
'somewhat more detail:

Percent of Applicants Number of Institutions
Accepted

, .

0% to 5% 1

5% to 10% 4
10% to 15% 3
15% to 20% 1

20% or,more 2

Toth 11

According to opinions gathered by the'Observers, interest of (
the students in the Particular courses: or programs being of-
fered was probably the strongest factor influencing the decision
to apply. Closely following this was the active encouragement
of the students' high school) science and math teachers. $orne-

Ywhat less potent stimuli were the stipend offered and-the .repu-
tation of the institution. Factors suchjes closeness or conven-

lente to home, better chance for college admission andconven-
ience of the particular dates of the program were also'merition-
ed as influencing student applications.

C. Selection Procedu res
-) e! A

Actually the selection prodedures used in the .case of the en-.
tire program are only partially known. A good idea of how
the host yiatit14tions went about screening applications, is at
hand. Just what kin i screening went on in the high schools,trcre,"_
however, is largely' one: What is certain is that a good
deal of screening did go on in the high schools..

1. Student Supplied.Information

, -In this category would fall'completed application blanks,
transcripts of grades and written expressions of interest
in science and-science activities. All of the institution
made heavy use of this source of information. Only th
transcript ,of grades, however, was a potent factor in
selectinget rejecting - that is, on the basis of general
academic excellence, excellence in ecience and/or math,
meeting pre-set minimum course requirements, a'nd the
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like. The written expressions of interests and experiences
in .science were also quite valuable in providing helpful clues
rieg4ding the student and his capabilities.

2. High School Recommendations

These, were form or written evaluations or recommendations'
,prepared in the high schools on the applying students. They
were also used by practically all instittitions. Again, while
apparently not potent as selection or rejection factors, im-
portant clues and leads frequently were derived from them.
This type of data, further, was frequently used as a cross"-
check to authenticate student statements.

A

3. Test Scores.

Scores on a rather wide variety of general intelligence,
achievement and science aptitude tests were usedAy at
least six of the eleven schools. In most cases, together
with high school grades, ese test scores were potent
factors in selection or r jectiod: especially in the. rough
screening stage. (In so e cases grades provided the-first
rough screening, .in, other cases test scores wore used
first). In most of the institutions where tests were used,
the institutions arranged' for their own special testing to
be done. In other cases standard test'scores already ,

available in the student's high school records were used.
In at least one program, lastly, test scores were-used to
help place accepted students in program courses where
more than one subject area was being offered.

4. Interviews

Two or, three institutions did interview all or some of the
applicants. Sev.eral .institutions had planned to use inter-
views but were prevented from doing so by ltiEk of time.
All agree that the interview would-be-a most effective tool
in theti;ele -tion procedure.

Actually, in spite bf the variety of institutions involved, selec-
tion procedures were generally similar - with differenaes-tin-

vdving mainly emphases given to the information sources.,

# '
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Grades and test scores were probably the most heavily wieghted
factores since they tended to show past performance and fut e,
potential.' The other sources were used secondarily -13ut
importantly - to get at strength of student interests, motivati ns,.
lab skills, creativity, and worly habits. '

The host institutions in many cases were not'completely satin ed
with their selection procedures.- Aside from short-cuts necess-
itated by lack of time, several have suggested ways in which t ey
may do a better job in'the future. Although standardization o
selection procedures. would probably be both impossible and
undesirable, it would appear that interchange of ideas amcisg.,
institutions, concerning this problem would be of consideiabie
benefit to all concerned.

At least two unanswered` questions in this area are worthy of
further, study:

. se

1. What are the selection factors used by the high schools.
and how effective and.mig104.e are they?

2. What is the effect upon R. superior student who is re-
jected mainly due to lack of space in the program? (At
least one institution worked out an ingenious scheme for
tactfully handling this problem).

Of interest Was the fact that-pre-set sex ratios w reintentignally \
or necessarily in operation in 7 or the 11 firogr ms. Four of the .. \
programs accepted boys only. Of these opt as held in a boy's \denominational prep school and onein alumrner camp environment :L
both apparently not adaptable to the needs of female students. In
the other two cases the Directors! admitted frankly that for the
present at least they did not wanyo'have the added responsibil-
ities attendant on having girls prisent in their programs. In the
three'programs where both boys and girls were involved, the
ratios were as follows:

1. On a 50%'- 50% basis for no particular reason.

2. On a 70% - 30% basis on the principle that in the lot% run ,

the better investment is in the male Otildenti. The girls,
however, should norbe completely left opt.

5
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3. In one case. only one girl Was included in the prog
T14 Director has planned .on selecting at least two
that they would have the plealure of each other's c pany,
but this did not materialize.

Grade and/or age level overlap, did not prOve to be a roblem'
at all. In allbut one program there was little overla to begin
With and, where there was, no problems were invol ed insofar as
performance o adjustment was concerned. In the v e program
ware there as an overlap of four grade levels, the s us sts
were placed in sections of varying .difficulty-as was the or inal
plan. In at least one -ctf the research 14trticipation progyam
the Director indicated that overlap might, be a problem in that
sttiderlts too young socially or emotionally could not get maximum
benefit from such an experience.

By way of summary, the following tabulations show the number of
students involved in the'programs under study in terms of both
sex and high school grade "completed:

-,' Sex

- By Sex

No. 'goof Total

293 70.1%
Female 125 29.9%

Total 418 -100.0 % --.:

0

'-'".....
. -4

. t

By High School Grade Completed

Grade NO." % of Total

8t1} 10 2.4%
9th ''14 3, 4% I

10th -57 ' 103. 6%
11th 287 68.7%
12th 50 11.9%

Total
f

418 100.0%

I
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VII. Student Performance
f

A. Quality of Performance

1'

Although alCertain amount of variation was noted
from program to program and within a given program,
the Observers were generally quite favorably impressed
by what they saw of student perforntance. For pc
most part the groups were able, serious and 'responsible,
willing and eager to .put in long hours of hard study.
They stuck to.it tenaciously, used their time effectively,
and were happy with what they were doing. As one
Observer put it, they didn't act like high school
students Their performance was more like that of.
college people,. Where performance.was--accasionally
questioned, an excess of enthusiasm V4t,as generally at
the root of the problem - for example, 'taking col
piojects which were not authorized or beyond present
ability, or itrepreskple "bullsessions" which distracted
from studied'. In one,Cr two, cases, lastly, it was
apparent that students Were just not interesteAn
certain poTztiops of the programs .and,' as a result,
performance fell off..

Discipline was not.a pioblem in any of the programs.
Little failure to conform to rules was _noted and
when it occurred - usually early in the progi=am - a
week-end "campusing" was sufficient to correct the.
cligresion. In the opinion of the Observers the
students were just too busy to get into trouble.

w.

As might b ticipated in viewof the selection factors
involved, e Observers we e quite unanimous in the
feeling that the initiative a resourcefulness displayed

he students was consi xably above that to be
expected in the avetige high school student. The
Observers pointed out at the same time.," howeker;
that in reality the opportunities to demonstrate real -0. :
initiative and resourcefulness was limited pretty
much to the research's participation programs.

*56
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B. Indices of Quality Performance

In suggdsting possible indices by which student performance
in the programs ,could be judged, the Observers listed the,,
following:

1. Test or Work Reports. This type of quantitative -

index was felt to be a most tangible one;

2. Anecdotal Reports. While qualitatve..:rather than
quantitative, this would in many cases be the most

P.accurate index av especially in the research
participation prog am.

3. Excellence of S dent Resorts. The quality of
written or oral reports prepared by the students was
believed to be a good index of performance. Several
Observers, in fa.c , remarked about the high quality.
of student orts they had read or heard during their
visits.

4. Excellence of Laboratory Work. This criterion
would be restricted to programs involving laboratory
work and would be partially included in 3, above. Here,.

, however, the Observers had in mind the interest, .

telligence and efficiency with which students approach
their laboratory work. ntamples of good grasp aad
depth of approach were observed during the visits - fOr
example,. actual publication of studeht research papers,. and
absence ole!griping" on the-part of graduate students re-
garding the presence of the high school students in their
laboratorie

,,

I

5., Readings/. Interest in readings and amounts 'done
might be -a:notl).16 criterion. In their visits the Observers
often commented, on the tremendous amounts - frequently
extra- of reading done and the above-normal check -out r
in the libraries.

6. Approach to Work. Business-like approaches to the
work at hand and closeness of attention to work, could
bused as' another index of performance.

4 4
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7. Nature of Group Participation. Another criterion
might be the degree and goodness with which students
take part in and respond to group. discussions pr .,

-seminars. Several of the Observers noted, inpartieular,
the' nature of questions asked in such group activities.
They felt the queitions asked frequently revealed the
range of interests,- depth of thinking, or logidal analysis
of the students - both individually and collectively.

8. Work Habits. General work habits might constfluteS°
a last index of performance. Ai an example,. one
Observer commented on the Unique, subterfuges which/ the
studen4 in one prograrn would use to xtend their study
time after "lights out" or betdre "reveille.," He took
this to be a rather striking illustration of intense study
habits.

Actually, due\ to the experimental nature of the various programs,
no standards were set regarding rate and degree of accomplish-?.

ment. The general feeling was that 'no sich standards were really
required. The students were a highly. motivated group who kne,w
that a high level of perforrKan'oe was expected of then n and they ac-

Strove to live up t6 those expectations. In like manner
spontaneous competition kept-standards high as didluttire rewards. -
such as easier college entrance or possibilities of,college scholar-
ships./ In the research participation programs, establish-.
menu of standards was a nebulous proposition at best.

In six programs some form of anecdotal records werAm,aintained.
In five, both test or work and anecddtal records were kept. In only
one program., apparently, were no records of performance' of any
kind maintained. Staff reasons for maintaining records were Jas
follows:

1. Test or work rs7 were maintained to keep staff
members rare 3191111 relative-standing of the. students,
to assist in the preparation of anecdotal reports or for
use in research studies. (In one program a rather com-
plex study was in progress in which seleclionotests scores
were being correlated with performancescores. )

51
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2. Anecdotal reports were-lenerally prepared to
keep the staff - especially the Directors - informed
of student progress and for record purposes. In
the research participation peggrams, of course,
this was the only type of record-which could be
prepared effectively. In several da:sesthe intention
was to send copies of these anecdotal reports to lie
student's home high schools, and in some cases, to
their Parents .° They were also to be kept on file for
reference purposes - for example, college reference
checks. In a last Case a Director was holding
carefully maintained anecdotal reports over a period
of years as data to be used in planned student follow-
up studies. 9%k

A last.bit of evidence indicating quality of student per-
formance involves Observer ratings of the proportions of
students who were really benefiting from"the programs.
In all but one instance these estirr.ated proportions were
90% or better - with five being 100%. In the one program -
-which was rated "half or more" - the Observer felt that -sorhe
of the students were not profiting fully due to the fact that they
were being "lost" in the research lab through faCk of "bridging"
or the tying of all the loose ends together. The Observers in-,

dicated, further, that the studrits were benefiting in many
cases not only intellectually but also emotionally and socially.
Although a few inevitable misfits were encountered, lastly,
the ct that only one.studelife-Nrop-out" among 418 starters
was.no ed seems to point strongly not only to excellent selection

high qiiality performanioe. (t shOuld be noted that
ut" was non-voluntary.and motiyatecrby non-academic

but also
this "drop
factors. ti

q
C. Guidance a d Use of Counselors

`"--)

As has already been stated the students had ample opportunity
to discuss-their.work and problems with members of the staff.
This was especially trueln the laboratory or research pro -
`grams.' In addition, kt least six programs had exthrienced
counselors Included on their staffs arid in at least five of the
seven non - commuter programs these counselors livedin the
dorms with the students and were therefore constantly available.

J9
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Although the pattern varied from program to pi(ogram, on
the whole the students niade rather frequent use'of these
counseling facilities. Based.on reports gathered from the
counselors and the instructors thproblems most frequently
brought up in such 03 ntacts involved the student's work in the'
program - for example, questions of fact, requests for advice,
or discussion of projects. Closely following 'this in frequency
were questions and discussions invoicing high school or college
plans' and career possibilities. Discussion of purely personal
problemswas fairly infrequent. Questious concerning health
'aros:e in a few cases and at least one institution had its hands
full with a spate of homesickness in the early stages of the
program.

D. Evidences of Program Impact on the Students'

Although difficult io observe inthe course of a short visit, the
Observers iti.their discussions with Directors, staff and
students did note the following ev4lences of program impact:

54

I.*. A -strengthening of student interest in ,k given field
<.-or a, change of interest from of field to a different or, .,related onp. ,
:

,

2. Statements on the part of students indicates real
changes in attitudes towards science or revealirig
insights into what the program,Was accomp4Shing. An .

example of the latter would be recognition by the student
t1at he was not only learning new facts and theories - but
that he was at the same time acquiring valuable skills
such asfacility in' laboratory oil!research methods, or
"know-how" as regards the usei3f libraries and reference
materials.

3. A stronger desire, on the part of Students to go on to ,

college or enter college early: 5 Tentative ideas regarding
changes in college plans. 'Interest and initiative in seeking
o t the advice of counselors and discussing with them college'

,-,a d career aspirations.

4. Extreme interest in attending the same or similar
programs xin .the future.



,

. . ,

5. General "hints" of strong interest and high
level performance. For example: absence of
disciplinary problems, preferring to'study rather
than indulge in recreations, penetration of questions
asked, and laboratory' performance.

In addition to these positive effects, the Observers noticed ,, -...

several potential negative effects which, might result
from the summer experiences. Most of these involved
problezlilt--connected with'the student's return to the:home
high schbRl. As envisaged, the high schools would

.'probably riot bd 'able to supply suitable courses for these "

/students due to the, lack of adequate facilities and properly 7---. ....
- .qualified teachers. When therefore,athese highly

talented and excited students are faced with programs
of little interest or challenge - the effect may be to throw
them out of kilter with the science program specifically
and the entire educational program generally.. A
suggested remedy here would be to use these students
as Laboratory Ass'istants or in other special tasks to give '... ...
them ale'eling"c511ea.dershiP and-Pi:event iherh from simply
marking time till college entrance. A second envisaged
danger is that some of these .tudents may have detreloped
"big heads" with the result that they may tend to be
overly critical of their teachers or smart-alecky and thus
create problems in the-high school classrooms. Oddly
enough, these potential pitfalls were more frequently ,, \.
predicted for students in., the classroom and classroom-
laboratory programs than they were for those in the n3ore
advanced research participation programs.

k
i ' a

''For students in the 1 er type of program a special problem
-was foreseen. One server felt that some of hese students
were being "thrown in'Aver their heads" witho the benefit of

!

much, assistance or guidance. As a consequen e deep discouraze7
t..

rnent frequently resulted. In the minds of the IJirectors and stalfs,
however; this type of treatment might be a good thing for this . ,
Caliber of student. In at least one'prograrn, in fact, a deliberate .0

effort was made not to "spoon feed" the students so that independ-
ence of study would be developed rapidly. In the opinion of the
Directdr of this program this "sink or swim" approach has
worked Well and with &Teat benefit to those who survive the treat-
ment.
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E. Estimates for the Future .

As regards the. student who should attend this program,
the Observers were in solid agyeement on two prerequisites:

1. The student must be a superior one of high ability
and future promise.

2. The student must be strongly interested in,science
and highly motivated towards it. He should have a
strong desire to attend such a program.

. Student need, emotional maturity and manipulative ability
- were also mentioned as prerequis 'ites. The last item was
judged especially important in the redearch participation pro-
gram. In this type of program, further, same indication
of initiative and creativity would also be desirable. (At
least ofne program used participation in Science Fairs as a
criterion of this last characteridtic. )

u
One Director asked an interesting question: "Hbw about the
highly able but unmotivated student?:t This man felt that
something should be done foi this type of student. He could.
offer no real suggestions as to how this student could be .

identifrOd and induced into attending such a prOgrarn. The
thought, however, was an intriguing one. ..

'Another estimate maae'by.the Observers involved the
percentage of an average high sc of class who could really
profit from this program. -A se and estimate made as
based on only average 11th and th graders. Actuall
percentage estimates in both cases were similar,. with haps

_a little more optimism noted for the Junior-Senior groups.

Th firh,reaction-, of course, was tha.t practically all
stu nts would profit to some degree from such a program.
Mark d benefit, however, would probably accrue. to only
those studenthn the tap lo of their high school classes.
Although 10% was the most frequent estimate, some Observers
and irectors limited the range even further - from.the top 5%

the top 2%. The fact was also. pointed'out that the percentages
would tend to change if a diptinction were made between general
students and college preparatory students. As might be expected,

6'4
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lastly, percentages tended to be smaller for estimates
related to the research parti ipation.program than those
for the other two kinds of program.

.4

One cu us feature 'of the data was that Directors tended
to be' much more liberal in their estimates than did the
Observers. Some Director estimates ranged as high as
33% or even 50%.

11A last problem was brought up by one oethe Directors:
-°$11Nh at can be doe with the less able group of studenti; ?"
This again, was a rascinating question and worthy-of
serious prolonged thought.

As regards the student grade level most desirable foi
inclusion infsuch programs, the following wke the tabu-
Ated,estirnates gathered in terins of grade completed:

Sophomores and Juniors 2
Junior s 4 .
Juniors and Seniors 3
Seniors - 1

A Any grade level, 1

.----1

\ 11
Total -:

w., Limiting factors or criteria used\\_,i-h qualifying these
judgments were as follows: ' 1-

1. In one program wher,e Eighth Graders have' been
included, the staff felt some of the,greatest enthusiasm
came, from these young students. In another program,
of course; greatest enthusiasm was noted among the
Seniors.

2,./ An unavoidable limit.was sometimes imicosed by
implicit or explfcit course prerequisites. Thus pro-
grams desired students whO had completed two or three
years of math and a certain amount ',of science. More,
often than not, unless an acceleratedprogtiamWas 4n-
volved, these minimum requirements would not have been
.met until the Sophomore or Junior years.

63
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3. Tri one program. it was felt that social eor emotion
maturity was not directly related td student age.
program where homesickness was something of a probleM,
the difficulty involved the older students and not the younger

ty

0

h. In some cases Seniors tended to be rejected on the basis
that it was important for student participants to,x:eturn to
their high schools after their experiences. The motive
here was that influence upon thehigh schools was one-of the,
basiC goals of the programs.

5. In the research participation prograiiis, la
ences were for Seniors and Juniors. In, these

'progratns the Directors felt that younger students
be expected to do what was required of then, would.1
prerequisites, and woatld lack the emotional maturity
for optimum profit.

y,t- prefer;
ore advanc

uld not
ck course
e cessary

.Frequency of attendanceat such programs was fairlt well agreed
upon by the Directors, Staffs and Observers. The basic feeling
was that one exposure was sufficient to provide-the.desired trigger-
ing action. Students could undoubtedly profit from such experiences
summer after summer, bUt the big impact would come with the first
experience and thereafter the excitement Vvauld be reduced. -In one /
program; at least, several students were attending the same program
for the second time.

VIII. Special Problems

A. For the Students

Since they will in a waysbe "different peoples' when they,return-to their
high schools, some of the students will face real adjustment-problems.

s more serious and more mature individuals they may find high
school less congenial and their;scietce and 'math programs inadequate.
They .will resent being treated as children after their adult-level
summer experiences. "Cocky" attitude's and "know-it-all" reactiOns
may also cause probleins.- but this is not anticipated widely. Since
most of the programs avoided overlap of course materials as,mu: h as

ppssible, this should not lie a problem. Where overlap does oc ur,
hbwever, boredom and resultant undesirable effects may result.

6'4
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Many of these potential problems, lastly, may be avoided by skill- .
ful handling on the part of the high school staffs and by adult behavior'
on the par.t of the returning students.

B. For the Home High Schools

Providing suitable courses, teachers and equipment is clearly the
general problem to be faced. In such a brief time, however, little in
these broad directions will be accomplished. The teachers will be ex-,
posed to ,some embarrassing questions and expectations from these
students, d, no.matter how hard, they try, they wilt probably suffer
in compar'is with summer experiences. Diplomacy in handling these
situiltions and sincere attempts to use these students constructively
should do much to minimize the problem. (Oddly enough it was felt
that participapts in the research type programs would raise the fewest
problems for the high schools. ,This feeling probably stems from the
fact that in these programs "courses" were not covered in the usual
sense of the word,)

'C. For the Colleges the Students Will Attend

,;.,;Although not too much commenftwas el4cited in thisrarea,, some
}sugg4stions were Put forth that colleges xrvay have to - o-rIshould -

take pa-ins to place these students carefull4 when theY enter so
as to avoid duplication of work already covered. In short, more
aexibility in placement is urged as,is deemphasfs of the "now we'll
do it right" remedial approach often characteristic of college
placement. In the case of the research paAiciprnon students, ,

lastly, the feeling waS qrite unanimous that no problems would be
invollhd, Instead, the colleges should fe41nost fOrtuna to receive
such excellent studentsovith this background.

D. Evidences of Changes in the Schools

IA the opinion of most bf the Directors, Staffs and Observers it is
still too early to look for changes resulting from this program.' In
the high schOols, there'is sorne evidence thajthe entire problem is
at least 'under study. Enthusiasm on the part of high schoOi scienceteachers, principals or even members of the Board of Education cannot,however, be interpreted to mean that basic'changes are in store in the
immediate future.. The fact of the pro-gr>rns themselves, ,however, is
bound to influence the high schools in the 14 run-- but how and in what
direction only'time will tell.

I
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Evidences of change in the colleges are even more'nebulous. The
.major impact thus far has actually bee'n on the participating fac1ties
themselves. Many of these menwere genuinely amazed at the ability
of these students and enthused over the quality and quantity of work
done. Many who entered, the programs with negative feelings or rnis- ,

givin:es are now extremely enthusiastic over the whole concept. This,
again, in the long run is b?und to have some effect on' the colleges,
themselves.

E. Effect on Community or Public Opinion

While again too early to tell, in about half of the cases it was felt the
programs were having little or no effect on community or public
opinion. The amount of publicity given the programs varied in the
different communities and perhaps not enough was done in this area.
The feeling was that the public should know more agout these programs
and their importance for its is ultimately from that public that financial
support is derived. .
Where some effects were noted, they took the following fornis:

1. Allaying of fears that the Federal government was "stickins
its nose" into public educations

2. Increased interest in th host 4ustit ion'on the part of the
community in general and °cal industry specifically.

3. Better high school - college cs tionS.

/-

In two cases, lastly, the programs had been in effect in the past and
so good community and public re drIsS fi ad already been- established.

F. ,Other Approaches to the Problem I ,

Other .methods which might be used in dealing with superior science
or math students were as follows:

1. 'Honors" programs or !!special sections" could'be set up
in the high scho ls ern-selves for high-a.bility, students.

\ 2. Saturday or afternogn "honors"' programs could be spon-
sored by local es and uniyerities. Actual experience
with this type of program has shown thqt the longer assimilation

1 "
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time is beneficip.1 but that the additional loading of already
busy students is not particularly desirable.

. .

3. The use of "team teaching" could. be institutes' in the
high schools ivrder to give more attention to the.individual
student.

--..4
4. Charfges in methods and emp'4.ses ,cold be inje4e d into
high school curricula.

.
\ .

,-,.,
5. Experimentation with even younger students than those
included in the present programs could be tried out... ,

6. Closer and more cooperative contacts bet' een the
high schools and the colleges could be established.

7. - Inclusion of non-science courses in the summer
programs might be deSkrable. Already being done by one
institution, this suggeetionVat-made quite frequently by-'
Difectors and staffs.

B., AlloW selected students to pui.' sue Minor research
projects in the high school taboritortes..

9. Modify present summer programs themselves.-

S.

One possibility definitely-not recommended was to have they
high schools take over di program activity., The.
Observers fell t e high schools lacked the staff (including
researchers), facilities and general atmosphere necessary for an
effective .program. Although at first gl8.nce ofappirent less
import, the atmosphere f or was felt to be essential in these

d prestige and a`taste of college *
.?,et

programs - that is, the g amour end
...had annarked impact on the'participating. students. The use of -,
,highly qualified high school teachers in college- sponsored pxo-
grams, jiowgver, Iti FlatS deemed:a good possibility. High school

c.
teachers were used, in fact, in three or four of the programs
included in the present Study: /
G. Applications in Other Subject Matter reas

While the Observers agreed that the summer program approach,
could be /effectively used in ,dealizig with gifted students in other
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subject matter areas,, they felt that the sciences and:mathematicspresented the most unique applications fbr the method and thatpresent needs were greatest here. As stated previously, however,a number of Directors felt that some non- sciencework should be
injected into some of the' ptes'ent programs .

AmOng subject areas which would be amenable to the sun-liner Pro-..
gram epproagh. were the following: languages, social sciences
writing, music, arts, foreign affairs, humanities, English a
reading improvement. As is commorp,knOwIedge may summ rtY
,prograrns involving several of the above areas are alfeady in
operation.

H. Administrative Problems Encountered

Arc-cbrding to. the Observers no really major administrative pro-
. blems arose which could have affected the achievement of the
desired goals.. So;ne mindr problems of a local nature naturally
presented themselves, but thesewere quickly settled. The4elays4 caused by the lateness ofionouncing awa*Wby the Nationalgs4-Science Foundation, as stated previously, might be Classified asa major problem during this particular program season..

e

1%. !Financing

In at least 6 of the 11 cases the-host institutions expressed Complete sat-isfaction with the National ScienCe. Foundation's part in the financing. k
. 'the other cases two sithations occurred which caused some discontent . Insome cases the schools were too low in their estimated,cltgets - with theresult that a good deal of the overage had to come .of institutional funds.''This, naturally, was not held against the National Sci\ ce Faundation. Inother cases the nationa,1 Science Foundftion apparen granted only part Ofthe amounts requested. In these cases the,prZgrams bly eitherhad to be cut back or the differencf made up'by the host in.sti

Generally speaking the c sts were .split between the host institution and;cithe National Science Fo dation. In two cases additional grants 'or
were obtained from ether foundations or sourOli. 43.eone casethe students paid tpproxi'mately half of the costs involved.; Although theNational Science Foundation costs are clear-'cut, thole of the host institu-tions are not because their estimated budgets did not reflect many hiddencosts -'for example, pricing researcher time or defreciation of equipment

(
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and facilities. ;Direct comparisons between the amount contributed by
each are therelOre difficult to make. In several instances, however', the
estimates were ',that hOst institution contributions were often far larger
thS:n the. granti received from the National,:Science Foundation.

4

.............

), In looking to the future the consensus was thatsin the immediate year
practically all. of the schools would require financial assistance of the
kind offered by the National Science Foundation if they were to continue
with such programs. In the more distant future as the programs develop
and as experierice is gained, perhaps isome of the financ*albu.rden could
be shifted to state governments, local governemtns or to the students
themselves.

r

In examining what was.furnished to the s as noted thit in
all cases cost of instruction, room and boar was rovided ei er directly
or through a stipend or allowanCe. The followin varied from program 4,
to pro

Tra.4portation. In some cases none waspaid. In o TB

it was limited by geographical area, total amount or distanc

2. Serviaes. In some cases these were provided wholly.or,
part and, in other cases they were nott,

3. Recreational and Cultural Eipen,se s In some case's these
were free of charge. In other cases students had to pay for
tickets to plays, concerts or baseball games.

j

t14. Boas and Expendables. The manner in which these expenses
were handled is not completely clear. Presumably they were,
provided for in some programs and not in others. "

When asked whether the students should assume some of these expenses
the responses of the Directors, staffs and Observers were generally
negative. Most felt that. any significant financial burden places on, the
students would have a rather serious effect on recruitment. As one
Observer put it "Recruitment and selection would be even more on the'
basis of parentk income than it is now". A further objection to
changing student costs wag; that the p-Cograms are not yet well enough
established to,warrant such changes. Perhaps in the future when the -

true worth of the programs has been demonstrated, some of the costs
,

can be shifted over to the participating students. Even realizing' the
possible effects on recruitment and selection, meal and transportation
costs were mentioned as items'which might be assumed by the student'

Up
/Yr

.



69

should be necessary.

4

X. Overall
a. (

theme
,The .servers characterized the "feel" or "spirit" of the various programs

as b= ing generally good. They were impressed with the enthusiasm the
students displayed towards their work and the similar enthusiasm and interest
the st is shOwed towards their students. The student were serious 4.nd .

mora e was high. Student spirit could be summed up by "I'm glad I cane, .

. I'm g ng to recommend that my friends coxiti-Ivotititi-LikeAciw.jigain
n xt ear". Although the "feel" oil 1_the-115-4.. program in the case of the sie- .---,..,
s a participation institute was more difficult to characterize, based; on

---the z st of theindividastudents and the dedication of their supervis
the "spirit" here was also judged very, high.

N, . \. i .

aimsFinal assessment of how well th programs, lived up to their aims nd !
2' purposes mus , of course, be eserv6d for the future - since man of the

aims and pu poses involve th future. With this in mind^the Obsery s..
rated, the various programs as folloiws:-

S

4

1. 1/3-were achieving their goals admirably and even going
beyond those go

2. 1/3 vier ieitti Ming their. objectives very successfully and
effectively,, 4

4

3. 1/3 were living up to their aims only "fairly well". Analysis
.of the types of programsinvolved in thy,, ratings reveals no

particular patiern.
., ..., .

.

Although many drawbacks and problems have al4eady been discus'sed, the
following are examples listed by the ObserVels of ways in which certain
programs tended to fail to live up to purposes 'or objectives: . .,,

t ., . . .
.

1. Socill. The students did not have enough time to get to know'
each othey and 43.1k things over., The atmosphere was "a bittod
intense".

2.. Teaching methods were of as modein or stimdating b.s
desirable. .

3. Too little opportunity or encouragement toldO creative work
was present. ToO Much emphasis was placed on course content.

. ,7 I i

$ ,
I : ) rsi.
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4. Activities were left too open., Students selected unwise or lin:
realistic projects Ai th reaultant-waste,

5. Portion4 of programs failed toilnterestthe student or fell,
their level.

6. The short dur4ion of a prograrri'liMited the effectiveness of its
impact.

7: Where student choices of courses or projects were involved,
these could not always be met perfectly - with resultant disappoint-

_
ment .in several cases.

8. Some students expected morecourse work in the research
participatibn programs. Where this occurred there was some un-

4z,

happiness.

Some rvogramscould,have been
and Conferences been used to p

0

ore effective had more seminars
em together more tightly.

16. ...--The projects to which som4 students were assigned offered much
depth,but no breadth.

Several of,the institutions mentioned -"tough" problems which came up during
the course of the programs. These were all specific to the citing inatitu-
tiorts. Problems which might be common ones were as fellows:, .

, o .

1. Students wearing themselves out or lacking sleep.

,2. The almost inevitable "problem" student.
.

3. T.he te.clking load in view of the caliber of students taught.
s

4. Initial seleetion of students.

5. "I-lousekeeping",problems.

=mac

6. Gett,ing enough time from busy Professors and- researcher s.
,

. It /
Overall,. the Observers felt a very good job was done in most of-these
programs. In one or two cases some reservations were expressed and
'c'ertain,portions Of'giyen programs were rated higher than others. In view
of the newness of the programs and the experiMental aura fiktir ro un ding them,
however, the results as observed were to be commended. -

is
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XI. Plans for Follow-Up

A. Anticipated Follow-Up Programs

Only eight of the eleven program Director& had apparently considered the
possibility of following-up their summer students in an effort to ,evaliib.te

the impact of their programs on the students and on tlit4r home. high schools.'Only tw'o of these eight, further, had zeally id out specific follow-up pr -
grams. The majority, motii,tated mostly by a eneral interest, in,the pr blem,
were progiams still largely in the "armchair" stage.

I.

4Listed toughPrivi Oyder of importance to the responding Directors, th en-
vfsaged follow -up programs would be directed in general at the folio ng:

i
.1. e general reac on of. the high school to the returning
pos -program stu rLt. More specificIlly, Directors wouldipe
int rested in the s de is acCeptafice 1' his teacher and the
to cher's reaction to the student.

e contributions' which the returning student could afford
'his high school as a result of progran attendance.

3. Reactions of'fellow students to the returning post-program
participant.

4. Progress the program patio ipant throughout his college
career.

5.
Trek

'Impact of the returning student'on the community at large.

-To secure information which would provide answers to these 'questions, the
Directors suggested the following data sources might be used. The sources

. are again listed in general order of frequency'of rnenticik,

1. Questionnaires sent to the high schools. These would gener
4 be filled .out by the science or mathe atics teacher.

21. Periodic letters to the'ex-progra students eliciting the s
reactions, achievements and future'p ans,

.
3. Visits by the Director and me bers-of his staff to select
high schools of the'post-program participants.

4
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4. Letters to high school teachers asking for reactions to the re-
turning students, problems which,have arisen.

,

A 5. Periodic reports submitted by the high school or the college on
the post- prografn student.

Phrasing the qiiestion somewhat differently, it appeared Alit only four Of
the eleven Directors hh.d established plans for "keeping ,in touch" with the
student participants) The remainder had either made no such plane or
had not thought too much about the desirability or utility of establishing
such contacts.

B. "Effects" tobe looked for in Judging Summer Science Programi.

Neither the program Directors nor the Observers were entirely sure re7
.garding the areas in which "effects "'or impact could be anticipated., The
following changes which l'hight be expected in the students as a result 'of
program attendance were, however, listed:

1 Better achievement or accomplishment not only in science and
mathematics but in learning in general. Continuing self-study and
a faster, deeper grasp of course. materials. Evidences of the ability
to defend and interest in defending personal views more skillfully-,
A more critical approach generally.

re
2% Increas d enthusiasm for .and interest in.high school st 'es.rit
Dema 41444 nd interest in getting all the facts. A better a tude
towar ess in science specifically and in scholarship generally.

I,
3. Increased seriousness o purpose.

4. Heightened interest in cations]. and Career problems'. Seeking
out the advice of guidanc counselors regarding school and vocational
plans. Changes in -high school prOgram or career chcace.

5. Changes in the.college selected and success in being admitted to
college or choice. Success in college career.

"As-zto post-program student impact on the high schools themselves, sug- .

kestions were eyen. less specific. The following were the areas most
frequently mentioned: .3'

. .

1. High school teacher reaction to th returning-stud.ent was an
area deemed worthy of very special att ntion. Depending cytl the
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teacher, reactions here could either be constructive or destructive.
The Direct Ors and Oblervers hoped that the high school teacheri
would take special interest in thee returning students and help to
sustain thelr'enthusiasin and interest by using their as laboratory
assistants, project leiders or tutors.

2. A certain amo unt of criticism:on the part of the post-program
students regarding past teaching in the high schools was anticipated. ,.
A certain demand on the part of these for better teaching was also
to be expected. If properly handled by the students and teachers in-
volved, Directors and Observers felt that such interaction might
Serve to generate better all-around teaching in the high schools.

t.

3. Again, if handled tactftilly by the parties concerned, it was
predicted that the returning students could be of real help and en-
couragernent to their high school teachers. In like' mariner they might
serve as academic bellwether\to their fellow students.

A

p
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PART E - STUDENT COMMENTS AND REACTIONSTO PROGRAM

1. Sources through which students first heard of the Summer Science
Program ,(Cart E-1).

As explained in the Observer's SuMmary, recruitment wasthandled
almost entirely through high school channels-. Bearing this out was
the fact that in 74%a of the cases students indicated that, hey first
heard of the program through their home high schools. \Almost
half received the news from their teachers, 13% from tlrir guid-
ance counselors, 4% from their principals and 8% from(other high
school sources. Over 10%,further, first heard of the ptbgram
through articles in-local or out-of-town newspapers. Aix equal per-
centage; lastly, received word through their friends, parents or
relatives.

According to the students; the most common method of passing on
information concerning the program was for the science or mathe-
thatics teacher to announce receipt of or read the bulletin or announce-
ment to the entire class. In other cases, a -general announcement
was made by the school principal during an assembly or over a public
address system. In still other cases,, apparently, contacts wera made
individualr'y with selected students by the science teacher, the guidance
counselorl'or the principal. Bulletin boards were not too effective as
information sources.

The rather high frequency of students who first heard of the program
thrbu:gh their newspapers is of interest, and suggest that this medium'
might be used more extensively in the future. ,

Receipt of information through hearsay or pther second-hand sources
is ,not de'sirable and should be corrected thlroughNtter'coverage in the
high-schools and in the press in the future.

2. Reasons for selecting the particular host institutions involv Chart
E-2).

Over one - fourth of the students stated that the general program or the
specific offerings:Of the programs were what motivated them most
strongly to apply. ,An almost equal proportion, however, admitted
fre.Sr that they applied only b-ecause it was the only program of which
they were aware. A lazst-sgnificant segment applied,becaase the insti-

otution was close or convenient to their homes. (A few applied for the
contra-2'Y reason, that is, tsizet away from their homes.)'

7 13'
o$
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Although not serious in terms of numbers of students involved, .fhe
I'only one award of" motive was the cause of several unfortunate place-
merits. What apparently happened was that. fitudent interested in, say,
physics applied to a certain schi offering a biology program - because
he wanted to attend a summer program and that was the only one of
which he was aware. Subsequently he was not happy with the program
because it was not in his field of interest. The unhappiness became acute
,when he learned a physics program was being offered in the near vicinity.
What t.is needed here, apparently, is a better student (and teacher) orient-
ation regarding the full scope of the National Science Foundatlin progrAn
so,that student applications could be more effectively directed to the ap-
propriate host institutions.

Under "duration or t' irig," two factors were evident. First, the students
seemed to be.. attract d most strongly by the programs of longer duration.
Secondly, where the student was obliged to earn some money during the'

' summer, such students preferred programs that either began soon after
the close of high school or ended just before the opening of.high school.
In this way, apparently, they felt they could still get in a few weeks of

.paid work.

The eligibility cast goTy =ins,the responses of freshmen and sophomores.
Apparently many p ogra utomatically exclude& students who had not com-
pleted thei junior yearthus,limiting the range of choices open to this level
of student.

In approximately 1% of theist. ses the students did not do the selecting - the
home high school did. ThWeipparent practice seema questionable and prOb-
ably should be, discouraged.

3. Person most influential in making up student's mind to apply to a Summer
Science Program (C.hart E-5).

Ai another instance of-the influence which the high school exert upon the
ore- ,

student it can be noted that in 41% of the cases the decision to ply-stemmed
from the high schOol. e teachers - almost entirely scien and mathe-
matics,teachers - we'reriost potent here, followed by a rprisingly strong
influence from guidantce counselors.,

Parents werapparently influential in about one-foUr of the cases. Where
a specific parent was mentioned, the mother exerted t greater influence
in 70% of the cases (65% in the case or male students an 82% in the case
of females). The "other relative" category, on the other hand, wa.s..spade
up mainly of male relatives, for example, brothers and uncles..
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The student hirrilelf, lastly,, felt he was the sledding factor.in another
one-fourth of the cases. In view of the general caliber of the group,
this indication of independence of thought and action should come as
no surprise.

4. How the student felt he was selected (Chart E-4).

In reviewing the responses to this question it appeared that many students .

were not aware what selective factors were most important at the time
application was being made. It-seemed as though the importance of '0
factors such as scientific interest and motivation were made known toIthe students only after they had been in attendante at the programs for
some time. In l sting factors used in his selection,.,therefore, the s
student tended to list items he knew to be part of the application procedure,
for example, test scores, recommendations, grades, "an 'application
blank," "by a committee" and so forth. I

5. Factors which the student felt were most important in his selection.Chart E-5).
kit

When asked to name the, factors most important.in actual selection or
Alt. -rejection, the students' were somewhat more positive - naming grades,naming

test scores and recommendations. as the three Most important factors.
As will be noted, t, 's represents a reordering of the factors listed in
ahart E-4 and 9,tii., accurately identifiei- the factors actually used by the abbt.;Directors as repOrtedN b-y 'the Observers. ,7--- ',.

AThat significant' number of students did not knOw what factors were deemed
imp tantiS'y the-host institutions may be inferred from the large proportion
of; tudens falling in the "don't know" or "no answer" categories., Thisi should,.should not reflect adversely'on student perspicacity, however, since it will

r be recalled that the program Directors themselves were not alWays certain
as to the mPhst potent factors in final participant selection.k Although re-

.
re-

quiripg time and experience, naturally,' 't would appear that benefits would
accrue to both the students and the host 4stitutions were the relative im;
portance of the 4,rious selective factors spelled out more concieteltin
advance./ Once s'pelled out, further, such inforration should be included
in the program brochuie or annouftement.

6. Why student wanted to &end a Summer Science Program ( art E -6).
1

In approximately 53% of the cases the students wanted to attend a Summer '
Science Program to, obtain training in science which would not-normally be

le

I
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available to them. In addition.to a general desire to broaden scientific
- knowledge or exposure, many students were specifically interested in

finding out just whatt scientific research involved. Another Z6% were
motivated generally by college-centered desires. Many were Iliterested
in qualifying for early college entrance or advanced,placeme,nt. (Most
of these were coventrated in one program where this was a sp cific
objective of the program() Others felt the programs would bet r pre-
pare (them for' college work or provide them with a real taste of hat
college would be like. Still others felt that successful attendan t a
program might help them obtain college scholarships or other assistance.

Some 8% of the students felt program attendance would help them to learn .
more of the- 6ccupations in which they were tentatively interested and thus
assist them in making well. grounded college or career decisions. Since
gnidanceor orientation seems to be one of the fundamental objectives of
the Nttio'hal Science Foundation program, it would appear that at least
a part of the participants,realized the availability of such assistance and
took advantage of it in rather 'adult fashion.

0f-the remaining motives, one particularly shoultbe
lo6ked

mentioned. It ap-
peared, unfortunately, that some 9% of the students o6ked uPon program

, attendance merely as a worthwhile way to spend the 'stammer.

r Although.interesting inand of themselves, responses to a question such
as thisawould have been much more valuable-had theque'stiori beeneasked
before the, studentAad had any contact with the program. Such a procedure
would have provided a,less.containinated answer to the.question'of t7trhat ,
do the students want to'get out of the programs?" In the light.of answers

tr to such a question, modifications as a'result of program attendance° and
final student evaluations-of the degree to which the program had lived up
to expectationl - varuable operating clues might be forthcoming. For ex-
arriple, "To what degree shOuld the student be told what he may expect to
get out of such a program?" "Should the benefits to be accrued be outlined.
for the student - or 'should he discover thernfor himself?" "Which method
is most effective in producing the desired end results?" Other,possibilitiet3:
a re equally evident.

7. Financial hardshir encountered by the student in attending the 1950
Summer Science Progfarn (Chart E-7).

. A of 84% of the students stated that they had encountered no finanbiai
hardships. Some 13% stated that they had. 'In connection with those students
who expeirienced hardships, the following qualifications should be noted:

7
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(a) Almost 40% of these hardship cases we concentrated in one
prop-an-hi-In this program mathematics constituted onl:y 40% of
the program - with two non-science cours0 making up the differ-
ence. The host institution, therefore, requested only 40% of the
total cost of-the program from the Ntlitionat,;,Sciende Foundation and
financed only 40% of the student expenses. ':The students thus hid
to finane 66%of the costs on their .own.

(b) Most of the hardship expressed Was of a negative variety -
that is, attendance at the program.prevented sumther.earnings,
thus constituting,a possible future financial hardship.

Of the positive problems expressed, the following were the most frequent:

(a) Expenses connected with the program itself. High-priced laundry
service, transportation expenses to and from the institution or daily,
commutation, necessity for buying luggage and costly entertainment
(tickets to,..plays, or baseball games). .
(b) Lack of summer earnings - apparently a necessity for manyb

4 students who were planning to attend college. Alb() the use of or
eating into savings alrealky earmarked for college expenses.

(c Hardsdip on parents or others who had to "foot the bill:" In
several cases students had to negotiate loans in order to attend and in
at least one case a community collectuin provided the necessary funds.

All in all, therefore, it appears that student hardthip due to finalic.ial prob-
lems was minimal. Some cases of real hardithip, however, were noted-.
The unknown quantity in the whole question is the number of qualified
students who did not apply or did not attend if accepted due to anticipated -

financial 'problems.

8. Anticipated'effects bf increased stuients costs on Su:rimier. Science
Program attendance (Chart E-8).

sin

According to the 1959 participants. only about half would have attended the
program had they cn required to pay their general expenses.. The propor-
tion would drop t % were payrrfentt of both -expenses and 'tuition required.
In like mariner 3 ted that they would not attend if expense had to be
borne and 65% wou decline if tultik were also required. The remaining
students gave "may6e", "not eurel-of no answers.

7 9
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Thei attern of responses described bove must )le taken with a grain of '
salt: i ie it was apparently respond d to differ, #tly;by different students.
ThatAf, some students responded only after Ca ful thought while others
tooli -,.x-nore superficial "if it's not free, I ddn't, ant,it" attitude. As-
an e ple of the former reaction, one student 2Who experiericed consider-

,
,..-

, able -hardship evek in the 19 59 program would luiv.e been willing to make"
.t'even'-greater sacrifices in the form of paying h..1# own,frcpenses. Paying

tuition, tioweyer., Was apparentlle more than the:'.traffic would bear. The
rather consistent pattern of potential .drop-out does, however, suggest
that any revision upward of charge's to the student would have a direct
effect bn the4decision to apply and/or attend a..Summer Science Program.

P
4A last consideration in this connection is the fapethat the program is an

experimental and therefore unestablished one. 'Probably for this reason
many students looked upon it as a one-time novelty of,only lirrilted im-
portance. Were the program to be continued arid its obvious worth clearly
established, responses to the above question gathered in future years would
probably shOw a quite different pattern. '

9. Probable student siummer activity had a Summer Scien,ce Program not
been attended (Chart E -9).'

4

Somewhat over half 'of the 19 59 participants indicated that they probably
would have secured summer jobs had they not attended a Summer Science
Program. Some 61% of the boys and 44% of the girl's would-have worked.

4

Of thosethose who did not plan to work, alinost 20% would have spent the su
in other intellectual pursuits. - for example, attending a regular surnme
school, another Summer Science Program, studying at home or reading.
Almost 10%.planned to travel or virgit friends or relatives - a particularly
popular activity for the girls. A last 8% really had no definite4plans'and
just planned to.."loaf" the summer away.

#

As may be noted in Chart.E-10, thisolpattern of summer activity is generally
characteristic of earlier years also. Aa might be suspected, however,. in
the younger years summer jobs tend to be less frequent,' while lee specific
activities such as, "sports, " "camp" and "loafing" become more fr quent.

er

10. Ways in which. students earned money (ChWrt E-11) .

O

As can be seen in Chart E-11, the ways in which the student partitipants
nokmally earn extra money - either during the summer or after school -
are -:fairly typical of what might be expected cean average group of high
school students. The fact that this was not anta.vdrage group, of students,
WoweN'v'er, is disturbing. It would have been more' satisfying to report that
many of these students had had suigimer experiences. working in hospita16,
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abora,tories and research institutions. By actual count, however, it
appear that only 2-3% of the ent. e group has had uch experience.
The abaverage quality of the group did tend to how itself, neverthe-
less, in'the fact,that over 10% h had experience ad counselors or leaders
in a summer camp.

In our country today there is a tremendous amount of research work
agoing on almost everywhKe'. Flowing from the laboratories, how-
ever, is an increasing stream of opinion to the effect that we are
falling behind, 'do not have enough "scientists, etc. In view of the
rei:14rtealy outstanding performance of most of the participatingsum-
rrierstudents, therefore, it would seem that industry, gov nment
and education could do more, towards working out aprcrgram hereby
,these excellent students ,could be utilized more fully as speci trainee
assistants in these vast and varied xesearch activities.

11'. Parental feeling concerning Summer Science Program attendance
(Chart E-12).

The most common reaction of the parents of the participating,students
)con,cernin wg program attendance as . very favorable. In 93% of the cases,

descriptions such as "proud, "_"delighted," "very encouraging, "'were
typical. In 6% o the .cases, parental attitude rhight best be/described
as neutral - they neither encouraged or discouraged attendance. In anolast 1% of the cases, the parents were initially against attendance. In z,
these few cases financial Problems or the health of the student were
motivating factors. --.

%

12. What the stydents liked best about the Summer Science Program
(Chart E-13).

110
As can be, seen in Chart E-13, Ole laboratory or resich wdrkwas
easily the most'popular feature Of the program as_a...whole. Although
non-existent in the Classroom-type program, this was the favorite
feature for 40% of the students in the Laboratory-type program. Closely,
associated with and included in this category would be the enjOYment of
the special equipment andapparatus actually, used in the work.

The second most frequently mentionedi'like" was expressed as an
appreciation for the whole concept of the 'summer program. Here, in'
20% of the cases, the students liked the curses the opportunities
and variety offered, and, in short, the whole. rationale of the program.

411,

Next in line in popularity were the teachers and/or the teaching methods
used. The students seemed especially to,appreciate the individual
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attention received and the opportunity to work under the guidance of
"real" scientists. This kind of freely elicited comment concerning
teachers and teachingtfrom students of this general grade level would
seem to provide 61eai testimony of the effectiveness of the staffsicon-

..-

cerned. -

"Just being together" with students of similar abilities and interests
seemed to bt most important for the pa 'rticipants. Apparently many of
the students involved had never met:other students' who were as.'able

4
or interested as they.. The result of such interaction seemed to be mutual
stimulation leading tcrincreased though friendly competition. In many
cases, 'further, real "growing up" - in the.sense, of learning to get along
with others more smoothly - was experienced. As mentioned-previousq%
"bull sessiobs" were apparently one of the most thoroughly enjoyed, by-
products of the entire program.

The pure acquisition of new knowledge seemed to be stimulating for many
students - some-thing to be looked forward to day after day. In the same
category are those responses which indicated that the students had learned
how to study for the first time and were enjoying the new experience.

V

Alast heavily mentioned category seemed to involve an appieCtation of, the
general academic or intellectual atmosphere which served as the environ-
ment for the summer program. What the students seemed to enjoy most
here, basically, was the adult approach-which provided what the students
considered to 15t\a reat foretaste of college life.

As will be recognized in-dh'art E-.13 the categories i\ncluded are by no meanS,
'mutualy exclusive'. must be pointed out, neverth(eless, that the most
desirable responses were Retz:tdo frequently mentioned. 13y "most desir-
able" responses is meant: responses showing appreciation of being given
responsibility, feelings of independence, or being able and :required to
think for oneself. The fact that such responses - more directly related
to the several program objectives - were not More frequently, noted May
be due to the fact that, although, the impact was present, the students did
pot.verbalize it as such in their responses.

\Lastly, as was anticipated by thebbservers, it can be seen that in the 'students'
Minds recreation or extra- curricular activities were a very minor part of
the4Orqgram. Only abdut 1%.01 the total group mentioned these as aspects
which they liked mast about ,the program.

DI
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13; What the students liked least about the Summer Science Program
(Chart E-14).'

these -these- r
they will be examine
of mention.

spons ay provide clues-useful in future planning,
some detail in order of deeretsing frequency

1. Course or Pi\lUram. As might be expected, certain
.

students basically disliked certain courses'or phases of
the various Programs.' Mbre typically, however, dissatis7
faction was with:

.-k

(a) Limited, selection of courses or projects fd,be' chosen or.having no choice of courses or projects
that is, courses or projects assigned by staffs.

'
(b) Absence of formal courses. Thietype of objecticn

):.came from students in the research pait icipation
prclgram. A rather surprising numey f these
students, s.while enjoying the researeh work, felt
that some formal course work should be, provided
to tie thel loose ends together.

,'
Although not always eitplicitly stated, the root of -some of the .

dissatisfactions cited in this category lay In the original'
0program brochure or announcement sent out by the host in-

stitution. In several cases the exact nature of the program,. . ,apparently `,vas not spelled out for the student - orvi.vas spelled
out in terms Which the student did notfully understand. In at
leawst'orie-Caset ,the brochinte definitely 'misrepresented the facts:.In short, in a ,

significant number of.cases, the students apparently. _...--came expecting one thing and got another. .

*
s

2. Organiza,tional Problems. -This categary contained hgripes",
which werebasically" criticisms of program organization and/or
administration,. They were quite specific'to specific .institutions.
and "were to be expeged' in the ligh,t.of ,the nownesill of the whole
program and its concepts. One probleM which did recur in two.

or,three'schiiols; however,. involved the libraries. Apparentlyin
these institutions heavy,readindassignments were required in ,.certain books." Suffibieint quantities of the assigned books, however;
were not availble "ongreserve" in.the library. 415 a result waiting
and "scrarnebling" occtkrred which apparently was qUite annoying to
the heavlly-worker students. .

,." 4
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3. Discip1'ine. 'AlthOugh of course n ecessary, the students
tended to react quite strongly to what they considered overly-
rigid discipline. .Thijserefimentation" variou4 involved
mandatoryshitly hails, curfews and strict segregation of the
sexes. As regards the latter, in at least one,program this
segregation appeared to be excessive - mixed es, wive
not allowed to sit on campus benches 'together, and t oys
and girls were rigidly separated on buS rides during fie trips.

Since this was, an above - average group of students being treated ,

in mo st ways as adults:, the reaction noted above may ha\re stemmed'
frivn the contrast between the adult treatment received on the one
hand, and the juvenile treatment apparently received on the other.
Always a difficult prOblerri, just how far discipline and regulation , A.
could be loosened to accommodate students of this caliber remains
an unkn wn (but perhaps experimental) quantity.

4. ;Lack orTiple . There seems to be little doubt that almost all
of the student participants were working very hard and within
tight tim limits. What seemed to bother students, however, was
not the h`ard work - but rather the feeling that they were not getting
II closure" due to lack oL time. In other words the students felt they
did not haVe sufficient timeto "do a good job, " or to "get the details:"
Lafk of sleep, prest'ure, tension and Strain - actually listed as
separate categorie-s-=were basicailyvsyrhpfoms of the same com-
plaint: TheXact that the students felt they could not spare the time
to take adVantage of recreational facilities offered, to look after

''-per'sonal problems, also tended to cause some discontent.
/ I

' 5,, Field Trips. his categorx consists almost.entirely of cornmen'r .

elicitedfrom the Student in one program. In this program an e
week was apparently set aside for field trips... In such concentrated

. fashion; therefore, whether true or not - the students tendecrto rook
upon the trips as uninterestiNg or poorly planned. Since, as can be
noted in Chart E -l3, field trips were among the most popular aspects
of several programs, thii particular reaction serves well to illustrate

t what can happen when a basically effective tool is utilized unskillfully.

It should be noted that .6% of the students could list nothing thitt they
really liked least about their particular prograths. Instead kthey."liked
it all. "./
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6. Recreation. Although some of thee comments were directed_
against specific aspects of the various recreational prograrns,-1'.
the most frequent dissatisfaction was with mandatory "recreation.
This objection seemed to stem from:

(a) the students felt theycOuld not--spare the time f1C:%sin,

their studies,' and,

(b) they apparently resented being told : "now is the time
for your exercize, children." ,

I . t7. Outside Lectures..'As has been noted, lectures were- used
quite frequently inalmost all of the programs, In general these
were enjoyed., but in someinstances the students apparently. re-
garded certain ones as uninteresting, too long, toofrequent or
too "deep" ' that it, over the student'i head::

The remainingcategories of dislikes outlined in Chart 14 dole increasingly
minor in terms of numbers of students involved and are largely self--

explanatory.
4,

. .t.14. Anticipated. effects of Slimmer S ience Program attendanCeigh
school work. (Chart*E-15).

?6

Oddly enough, although the, question referred specifically to program
effects on high school work, roughly 60% of the responses involved ef-
fects bearing on college entrance and performance. This wauld seem to
indicate that-the students in the program tended to think of the programs'
impacts in college terms rather than high school terms.-

The students felt very strongly that summer attendante'ywatild make the
better qualified for college entrance and enhance theirchances of rece
'scholarships or other financial aid. In like Manner they considered t
Summer Science Program participation would.make,.them better guar
to rry out college-level work successfully. Among a rather rest
group; lastly, early college admission or advanced college place
viewed as a distinct possibility.

The high school effects predicted in the zemaixiing.40% of the r span
volv,ed mainly the three following areas:-, ' /(a) Academic performancegwould he of better quality an easier to ,

,.. achieve. Some of this improvemen --would bedtie to th devel mental
'1.. l.

, .
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of better study habits and the m
. .free time.

A

re efficient and jtidicious :13e of

(b) The students would'retuin to the .sigh 'schciols with abetter un-
derstanding of and increased interest in sc nce. They predicted
that these factors would probably serve to crease their partici-
pation in high school science activities, Science Fairs, and the like.

.(c) Their exposure to science would have led most` students to a
better understanding of their' educational and vocational objeCtives.'
As a result, considerable further,thought would be given to these
problemi and some changes'inight be expected.:

15. Anticipated effects of Slimmer Science Ptogram attend -4n on the
student personally (Chart

Of the possible program effects on the Students themselves, orientation
benefits are reflected in over one-third of the 'responses. Thus the
students.felt they had4emqrged wan a better understanding of their 'edu-
cational and vocational goals. Alio, importantly, many of them felt that
they knew thernselves,betteria'nd, as a result, were more *highly. motivated,
more mature and generally, More serious people than when they had entorce:

'Almost another one-third of the ,students Considered that the acquiring of
new skills had been the most. important personal effect. ...Very interestingly,
the development Of better reading skills and'habits was mentiOne in 17%
of the cases.. As has already been noted, changes in study habit and time
utilization were deemed important by many students. The acq6isiiion.of
new.basic knowledges i including research skills - was mentioned, but :-...1
perhaps in a soiiiewhat smaller proportion Offases than might hav,e been ex-

. .

p'ected. 4.. -
, . .

... , . -, ..,

-New friendships or changes in social skins Were effecth deemedof major im-
, pckrtance in 15% of the cases. This kind. offirnipact - which has beeierrixtred

'again and 'again throughout the study.- apparealy emerged with the(,reali-
zation on the parr of Many students that their abllity,' interest in and dedi-
dation to science was i)y no means unique. put of thk new friendships thus

. formed apparently greW a generally increased interest in and understanding
of people on the'rpart of many of/the students concerned.'.. -.-,

Heightenecinterest in' scien an cience
peienced in approxima y.11/0:of the

istudents were already' nterested n'sciezice

iviti , was apparently ex-
Since the majority of ese

the effect appeared to b a
.

4
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_.:-...--: broadening and/or deepe of the existing interest. Along. with ,this
...- Change-in interest ran' the e lilag thawi a.more basic .understanding

fr of science and its opefationii was gained with a.re sultant desire to
apply this new comprehenSion in new activities, hobbies and 13rojec

o The 4% of the student's who reporkeONthat the progranis wotild haVe
:-little1 -or no,effect orr,them.personafty'were, ,i,n most cases, etude t,.

..,_ ,.._
who were basically,n6t satisfiethwitkt it programs as a whole.
Most commpn herk were .thoSe- studgft's ho "came expeCting one

-thing and got another."
_ , .. 0'.

-3It is interesting to rfote, finally4 that the .trends:mentioned seem to
hold quite constantly no matter, the type of-prograrti involved ou.gh-_,
small differences from Classroom to Classiodm-Lab*Or-a rY to Labor-
atory.progr,ams can be noted, in general these differences;are :small?,

-
. 4.16. Degree to which programs lived up to student expectation (Charts -

E -17 and E-18). \ _ .
. .

;-,.
. -

. , .-:., ,
(Since*this was ,a "write-in",question,, esponsesiad to be anbitrar,ify\ .

classified, In this question,' and the- six which. follow, therefor the
. -

following rough classifidatiori was. used::
. . .,

(1) A response w classifi, as es or. ayorable entire --'ed'
response was pd ave or:favorable, .

. I

.,(2) A...3;sponse wa'sclassifed aS or..--Tavorabile-unfav-orabie .

if the response contained some negative. or,-tirifavorablecomment.
It should be carefully noted thafresponse were se classified;even
though the liulic of the KesponS-e'may,41ave been favorable- or -Fiositive-

a

..s.

1

in content. .- , .. ,_, . .-'. . . -
. . i ,,:`:

ei 3YA response Watticlassified.a.s:no,,Ox unfavorable if:the:entire
.:s: ---

response was negative or unfivOrAble. ):- :4, ; ,-r": ::-...
, A -

1., 2 ,

.
. :.:' .. 'qi , __-,

::: .. - l4 As may be noted in Chart E-17f .6l% of-the:.stadents felt that th g'program-: -,.
had lived;up to or surpassed tii-Air e3ipectaXicks,,'t7610iad, EOmeLieserYati* .
concerning the*ograms-br Parts of th,ep:rografris alid'10,% seemed to ; -..

. .

feel tlthat the programs had not ine their -expettOtion.S.: ,A last.4% Iti-ithe;
..-. .

did not answer the 'question or'gave antiwers such as "r did not kritiv what ,.,
to expect of the pro-gram. " - e : -: '%.... - - , , .' .,-

. .

.e . .- ' IP -- , ,
. .... . ;. ,

... 3::
It is is also apparent in Chart E-17.that the degree whiCh expectations__ 7., ,,'1,",
were met seemed to be related to he type otProgramlinvOlved Thus'. ,....-

. . . y---. .-

, \ *- t .
--t,-- .,;
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satijOaction'was greatest among participants in the Classroomtype
of program, somewhat less among Classroom- Laboratory st ents
and least among Laboratory or research-participation student

The."yes" or favorable responses were of the following type: "A
golden opportunity for insight into scientific mpthOds, " "The best -

thing that ever happened to me." On the negative sill the_following
seem to be the major areas - in decreasing order of Importance - in
which dissatisfaction with the programs- Was expreSsed:

1. Discontent-with course or conttent. In this varied category
1/4 were complaints such as:. coverage .tooqiinited, -progress too

-Slow or not advanced enough, too much routine work, -repetition,
lack of variety, or not enough learning. Asmay be rioted 'in
Chart E-18, criticism of this type, was particularly heavy /

among students in the Laboratoryprogram. Whether ex-
presseeconcretelyOr not, the "gripe" 'here was most

. frequently that there'was no "course" involved. -

'2. Work Load. Very heavy work loads, large amounts of "home-
Work" and continuous presatah were judged excessive by many-,
students. Concentrated mainly in the t Clast sroom-type _pro-
grams these complaints are 1 common amiang the ,Classroom -\ 0a . participants and gligible among the Laboratory
program 'st ent.s. #30

3. Insufficien labor ory or resea`rch work. Again most char.,
acteristic'of Ilia ory prograM students,- the-complaint here
was 'gene ally on; f two types:

(a) Students ere not allowed to do work ,c4-1 individual,
d

self designee projects. (1.

(b) Students did not have enough opportunity' actually to
partipipate in, the on-going projeits to whi0b assigned.
As oxlie student assigned to-a program in which this was

,

a frequent complaint put it, "There should be more doing
and leSs. watching. " , - -,.: 4

, 4

' \ _" - : ' I
. .:

I It is interesting to\note,, Jastly, thatIven in the two Classroom programs
.:both involving mati4inatics ,- some Eiea-erch'o.r project work ..d been

anticipated by the piarticipants. -: ;
4 k

. ./
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4: Dissatisfaction witlilectures and/dr field trips. Discontent
was with lectUre-s in the Classroom programs

sometimes either not interesting or went oV t heshowhere'the

'lectures

tteada. In the Laboratory programs the dissatisfa ion was with'
were sometimes

field 'trips 1:and concentrated almost entirely within>ngle ..
prog.3iam.. c

5. Lack of time. Most characteristic of programs involving
clasiroomWork, the complaint here`was thaethe students did
not feel that they were dOing a good because of lacljyq'time.'
Thus they were not "griping" so m ch about the amount of work
to be,!done- but rather that they we of being lowed enough
time to do the job thoroughly. .

The remaining areas of criticism are less

In-summary, it would seem that a larg
the programs not knowing quite what to e
consciously anticipating somethingicominon to their past high schoOl experi-
ence. %For a great many students;; relative satisfaction with the
programs seethed to increase as program experiences increasingly paral-
leled past high schOol, experiences.

portant d self-explanatory.

jority of the students canine to
ect - but consciously or un-

17. Studen opi ion concer gi general program facilities (Charts E-19
and E -20).

IGe eral program facilities were rated favorably by two (thirds Of the
pal ticipantS. In 28Mthe cases some criticism was registered while in
5% of the Cases the reaction was entirely negative'. DissatisfIction with
the general facilities offered was least in the Laboratory- type`, programs.
and of equal Strength in the other two kinds of prbgrams.. I.

4'.
0

Library, facilities cameunder a surprising amount of criticism in the
ClasSroom and Clagsroom-Laboratory programs. Here-the criticisms
were mainly in -the folloWing areas:.

(a) Reference 'facilities }n 'specialized subject areas
as extensive as some students- would have liked.

we're not
. -

(b) SUfficient copies of heavily used "on reserve" boOks Were
42not made available to rrieet student demand.

80
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Laboratory facilities came in for some criticism - especially in the --

Laboratory programs. Physical condition of equipment, quantity avail-
able and space in which to work were most often criticizeclp;

o

Some dissatisfaction with living arrangements, physical plant, and- rec-
reational facilities, was also in evidence.

160.

18. Studdnt opinion concerning fellow students (Charts 'E-21 and E-22). N
Almost 80% of the participants Were completely favorable in their ratings of
their fellow students. The following comments ,give some of the flavor of

....these favorable ratings: "Most are smarter than I am, " "Versatile, " "In-
....,teiested and interesting, "-"Outstanding, "- "High ability, " "Friendly and= con-
genial, " "Competitive, " "I expected 'eggheads''= but these are not, " "Hard-".
working, wonderful people, " "The greatest."

A

Some 15%, on the other hand, had some reservations concerning fellow* stu- r)
4.

dents, and 2% took a definitely unfavorable attitude. %.A last 4% either omitted
the question or offered an inapplicable regponse; The rather large proportion
of this type of response among laboratory program sbudents.was7characterized
by comments such as: "Students work separately, ," "I don't know - we dosn't
work together" and "I would like to know the others better." ' '

. -
.

Comments of students havi eservatidns-concerning their felltws cirdered
; "themselves as follows in fn thicy of mention' . . #

-

1. Ability. Some students of only average ability were ificluded - or
ability of the group varied so widely that dissa,tisfa:ction resulted..

. ,.
.

2. Sociability. In almost every program there were applrently certain
students who didn't "get along'; or "fit in." These students were frequently
described as immature or unsociable. Classified here ,were,akso thoI se
termed "self-centered." .

. ;

; 3. Application to study. Again in practically- every program-were a few 0
students who loafedS "fooled around or "goofed off." Tliei,r-antics were,

. apparently not at all appreciated by their more serious fellow students.1-

;,
4. Teamworl. Non-existent in the Laboratory p4ogramdr, commentp. con-
cerning lac of teamwork were most fr`equent in the two Classroom pro-,

.
grams. many instances here kesnfkompetitiveness was apparently

..., often construed as poor teamwork.):In like canner students'classified
'as "self- centered" 'in category 2 aboil! Marthclude some of these highly
competitive individuals.** - . 0-- -

41."
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I5._Interesf: StL e P'nt interest n science generall - and in the
specific.prograrnsdiences ga. ticularly - appar- tly tended to vary 0
widely. These variations in terest And resulti g enthusiasm.disturbed some of the participants.

91

6. 41'Exceptions." Classified here are those
suchlias "One' or two-were ioor" or."S

II r
In jeneral, the palticipanti. were quite sensitive to
kellows atdlookedwithi sharp disfavor on thode wh
written or unwritten rUle-s. Sinpe in one or two ca
apparently directed against a single student, even
exert a negative effect on thtprogram as a whole.

19. Student opinion concerning teaching (Charts.:

e wer
borated comments

not up to par."

he.behavior of their
did not obey the

es coirirnents Were
e poor student can-,

/1
-23 and E-24).

In two-thirds of the cases the students were fay rable in their ratings of
teachers and teaching, 22% liad .some criticism Said 5/fiz.ere thoroughly

.1.11 % of the- cases responses wee ei w. er omitted or not .appl
The rkt.her 1 rge percentage of this type of res caseirom Laboratory .ro-
gram studen s represente'd comments which stated in oneway or anoth
that no teaching inthe usual sense N.s done.

Tie areas of criticism seemed to fall into ,th following categor
listed_ in order of decreasing frequency:

.1/

1. Pace and/or level. 'Many studelitts
ififormAtion at too rapid a pace or at a
go over their heads. Others, howev
slow and .thw4evel too low.

Methods. Gener res se s
action "It's not the way w get it. 'n high sc
de spread s satisfaction w thods fhek Cla

rams is also of interest since in hese two mathemati
extensive use was made of dig "rr odern" or "di cOvery'

, .

r

.
felt the were Be ing feed

evel whichrtencle to
ht the pace too.

- again

med tind
the

oo

141

'for the to g of mathematids.
---

3. Indi dual attention. Most friequent in the -Laboratory.progratn .

this 3. icisrn center-
lowed , parAcipate
not 110 re

44
"tea

complained the

r the
tither
pro-

px*ograms
method

"I"

d on the foci, thlat the students re-no 6.1-
ufiy. in theion-0ing re search udie,ayid that
ing" imas!gtiing on. As a Tesu, t,, se era,12:\

e not kepp as 't usy as they would 11-ave desired.

,k
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The rest of the categories are, again, self-explanatory, and of lesser
importance. As was the case with ratings of fellow students, unexplained
criticism of "one or two"' or "some" teachers was quite common. As
might be expected due to the large number of "teachers" (researchers)
involved, and the close individual contacts and relationships required,
this type of c tical comment`was most frequent among students ii the
Laboratory rovams.

; 2a Student anion 'Concerning texts, library facilities and lectures.
1 Charts E-25 and E-26).

Some 61% of the students were quite satisfied with their texts, library
facilities arid lectures; 23% had some complaints, and 8% were basically
dissatisfited. Again, the 8/0 of "omit or n9t ipplicable"responses in-
volved Laboratory program students who pointeil outt*.hatno texts were
used in the programs in which they were participating.

The criticisms broke down as followsi
.

1. Likrary and references. Repeating that alreb,dy nested, in-
adequate reference; facilities in specialiked fields and lack of
sufficient."rgSer:veurbiooks' were ice most common complaints..
Among the Laboratdry program students the co plaint war' not
directed against the reference'facilities er se - ratlAr
against the research supervisor's for not ists.sig mg more reference
readings;

2. Texts. In those programs where text boo s mmzeleused, a good c

deal of criticism was directed'ia.gainst the to t or ipecr. f texts being
used. Le'e1 of difficulty, clarity and intere -t were fac rs which came
undel consideration.

3. Lectures. The lectures offered in ke .ourse of the various
, .

. 4

programs were also criticized by some of e studerits.,,Frequency,
level of diffieculty-, and interest w re' a:rpa. = on which comment was

,based. (1,

21. Student o inion coticernin the r ram in general (Charts E-27
and E-28).

01

Two-thirds Of the t tal studont gr up again reacted ,faV,orably to the,pro-
gram as a whole, 18% had mixed feelings,' 'arid 9% responded negatively:
A last 670:eithgr 'did not reipcind, or felt that, . s high school students,

4

,.
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they were-not qa.talified to judge a university-level program. As may be
noted in Chart E-27, students'i,n the LaboratOryprograms tended to be
significantly more critical oftheirexperiences than were .t'ti`e stuaedts
in the other two kinds of,programs.-

.

Specific criticisms - listed in order of decreasing frequency of mention
.wreas follows; .

1. Courses. Some students felt the choice sof courses or
projects offered was not wide enough or that irnpcirtant
courses had been omitted, In some cases, further,. the '- '
students apparently did not get their first .cliojce-of core
or project where an option was possible. May of the com-
plaints in this category - as previously pointed out - may.bei
traced to 'student misunderstandirig` of the program prospectus
or to'incortect information in the -pi'o-spectus. Lastly, this,
particular cpmplaint was especially characteristic of studrtsr

:11..'ip, the Laboratory program. , .. ''',
. , . '' . - .,,,_ -- , , .. . .

again'r---ortande of pacing',g.hd time lirri.t' ts 12. Pace. The i
evident. Many 'st dents-felt too' Much was attempted in too

.short 4 time. Sever4. sinder4s.suggested that the durationS
their various Programs ought to biextended in thefuture. As
would lee expected, this complaint was most frequent in those
programs where course worklvaslinvolved.

. 4 " .-3. "Improveme ts. " A umb r 4g- co mm e nt s suggested that.. IIprograms could e 1:.rnial.c: ed, bet4errorganized,. cOorclinated o.... ,''''!y ..' made mcire- inter prtg-; uit these imp(Fovements weret,". ..,,.
1 be effected, howeye" r ained.

,...,... ,.. . . i
:.....,

4. Lectures'and hell:Vag't . Ba. discon.tentitith some phases
of the lecture and fiel ip feat of the'programs was in
evidence. ,

1.

t.-...
5. - :Emphasis., A categlry of riii..xe .reactions: some stiid nts
wanted mOre concentraiign in a ce ain subject while otheps . '
wanted brbader exposure to a vari ty of subjects. Some udents
wanted more abStract, theoretical tvprit. - while others(d sired'l
more detail or "factn'y'ork. %. .s.

6. Laborptory. In fhOse,program'.wnere Laboratory o research. ,
.work was involved, the students complained that not enough time

.93
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,
was_ cLevoter-1 to such work and not enough 'individual attention received.

7. Course inc1 inn. Some 10% of the_dristi clam of Lahorary progra.mis
felt that courses s uld be included in such prograMe. Although enjoy-,
ing the laboratory or research work, some students apparently felt that
sorneftme,ans should be devised-to tie the individual activities into-a_

.mare meaningful whole.

22. Student opinion-concerning entertainrnentjCharts

Only slightly more than...half of the stu is apparently were completely
satisfied with the re creatloar or enter - ent provided. Somp. 2 ,% of the
total had some criticism to offer, and 10'o ere roor93 or less dis leased-r 4.with the entire situation. A total of 15% either did not respond stated) ,

that no entertainment had beer experienc-eds thus far and that no entertain-
ment had been anticipated. \ .

The following su'mmarize's the areas,i whidh criticism of entertainment
.was noted. '.

1. Time limitations. The niost frequentAtpicism did not involve,._
the entertainment - but rather time ff_mitations which pray,end
the :students from enjoying that which was offered. Being very busy,,

_many students a.pp,arentky felt they could not take time from their '

w..- to take_advantage of the ent.erfailvnent offered..,
ounti While not criticizing the entertainment. wilicAs'had been

ideal, some students ..felt that not enough had b en Offere-d`.. (

Social actd.vities. As otipOsed to sports a.nd games, dances, cook-,
Outs and other affairs' were apparently, not oo frequent. In all-boy
schools and even in coped programs - o Ortnnities to get .together

,'with members of the opposite sex were o apparently fairly limited.
,,,...

4. Rules and regulations. In this categ ry r u 1 d far ' curfews regulating
entertainment activities and "week-en r = icti&ns-. The majority oft .
the comments, - however, reflected a fai wide-spred resentment of
mandatory participation in extra-curi activities. , .'

, i 1

5. Variety. As with amount, a certa n percen/ e of the students felt
that the variety of 'ent,efainrnent offered was li _ed.

4
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6.\ Non-specifics. As with other aspects of the'program'Which
have already been discussed, various students merely rated the

inment provided as " being gOod" or "not up to par."
or-where the entert nrnent fell short of expectitions
veiled.
\\`

23. Reasons why Iri.ends of studentscould not attend a Summer Scieirce,'

entert
Ju. s t
was not r

d

413rogram
S,

Chart E-.31 summarizes` the reasons given-by studeat. pa ticipants as toIwhy their friends who wanted to, attend a summer program could not 4attend.-
Although mo are s lf-exeanatory, the following are worthy of corhrhent:

...--
/

1. Some 27% of the totaltresporrAs are non - specific - throwing-
no real light the true. reasons for nono-atfendarice. These
responses wer- of the "They were not accepted" and "They were
not qualified" iety. '

vc,

2. Approxirna 1 0 of t
by one or a co ination-of
factors that is, poor s
or poor recommendationr

riends would have been eliminated
tliree,most/important setreCtion

on to poor grades and/.,
3.' According to the parti
have attended due to fina
this involved the necesait
summer in order to earn mone
or personal expenses.

t

of their friends could not
proble s. In almost all cases
the stu t to work.during the

for his high school, college

4. Apprbximately 10% of ipotential Q.ttenders would have been
eliminated due to progrp'm administration which
cluded here would be tlipse cases in which:

.-, (a).Word of the programs was received too late for
application or after otther summer plans had already / -

!I:leen-made, - 4 .
/ .

n,tial attendet,,was not aware of th; ekistence(b) The pot
of the program.

(c), T riend would vot have been accepted due:to grade
-level. (He Mightha4 been directed to another crogr,am by
an aIerteacher or gUidance counselor. )-

) .

4
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6' .24. Improvements the student would recommend it running the program next
year (Chart E-32).

-..

By way of a "round-up" one of,the last'questions asked of tl* participants was .
"What improvements would you recommend in running the program next year?" .

The recommendations/elicited are presentel in the following pages in approximate
order of importance or frequency of mention. Although in large repetitious,
they are presented in detail as a summing -up of student attitudes'towards the
weaknesses in their varioust ..progra

.
ms.

-..
. .4 1. Administrative changes. The plajority Of these , recommentlations.

lrivolyed timing problems. The duration of the programs shol/la he
. ,longer alidschedified.earlx.Or late in the summer so that chances for

summer employment would nott;e'enti,rely, nil. The program day.sholrld- f
be shorter or more cony eniently schee/uLed. No Sdurday classes nor
mandatory activities' on Sundays should be held. Reschedule class periods.66
Have longer-classperiods. .1-laire breaks and/or a physical move between
classes. Change meal hours. Devote more time to individual projects.

...I...-Have more classes, lab or research.
'T . p '"

' IIOther suggestions were Vasically criticisms of plogram coordination
and planning. The students felt more attention should-be given to planning,
and a tighter schedule should be worked oubfandstrictly adhered to., In ,,,
this mannerless time would be needlessly wasted.

.
I, . . . 7

A good dpal of interest was expressed in making the programs more co,-
,educational. ' Particul riy ue of the bo_ys3-only prtierarne, even in'co- . 7.

._ educational programs sug Lions were inane that the male-fernale
(7,

iiitios,
. / .s ibe more nearly equalized the future. -

Some comment regarding the userof:sjudy halls was alsohoega,, Suggested
changes involved lengthening -or elimitating, such study halls.

. 4 . , I.
c . 0 .!

,Miscellaneous administrative suggestions no e were: provide far
awarjds so,that more students might attend the pro s; 'st
to attend other signmer programs in futute years; ork dut Procedures
whereby high school or college credit might be earned for the sibs/timer

,work; have all students live on !he campus; provide for. one or.morehome
visits during the simmer Program; place -ffudents more carefully accord-.1 1,mg to background and ability.'

. - , .
,..

2. Program Modifications. Offer wider variety of qoursts fron whiSh ,
t.

,to' choose. Have fewer courses." Ad r'drop ertai courses/r programs... .. jI' A 11
o /I

..- '.

6
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.Give more attention to a certain subject or. change emphasis
given it. Make doiirses broader or more advanced. Have more
course work and less lab - or vice versa.

'11)6

Cut down on the amount of homework required. Require more
homework .and fewer papers and projects.

Allow students more latitude in choosing their courses, labora ory
work or research projects. Encourage more laboratory partici-
pation and more individual projects.

3. Time, availability. Here concern .centered mainly on' the feeling
that not enough time was available for study, library N,$)rk, class!s,
laboratory work or research projects.

Various suggestions involving changes in "lights ut" and "reveil
scheduleS, or the spacing of activities, which m'ght have alleviat
the situation, were advanced.

In like manner, students, implied dissatisfact on with time alloted
. for "getting ready; " meals, and the like. PeIrsonal free time was

apparently scarce in several of the programs - especially related
to off-campus opportunities. LaCk of sleep, lastly, in at least one
program was apparently a rather serious problem in view of the feel-

. ings 'of pressure and depression thus engendered.

ell

4. Recreation. Suggestions here were mixed, but the general feeling
was that mandatory recreation - especially sports - was froWned
upon.. Apparently the students would.prefer to have such activities
on a voluntary basis. pua ntity-wise, suggestionsranged froM "more".
to "none." Quality -wise, the desire was for more activities of a group
or social nature with members of both sexes participating.*

5. Field trips. Most of these comments originated in one program -
where an-entire week was set aside for concentrated field trips. This
heavy dosage was apparently not too popular.with the students as evi-
denced by the following kinds of comments. "Should have fewer, shorter
or no field trips." "Trips should be more interesting -and better

'scheduled." "Smaller groups of-students should\ go on a given trip
and less time should be spent on the bus than at the site itself',".

-6. Rules and regulations. In several programs-some suggeStions
centered about the problem of rules and regulations. Although a difficult

1'
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problem - especially in the co-educational prOgrams - the students
apparerdly felt they were not treated in as mature a manner as they
might have been. They suggested that more freettom be allowed and
that rules and regulations be loosened,and made less stringent. They
tended to resent "police 'work" and regimentation. - A general Yeorientl-
tion of the rules 9f conduct was desired.-

4 7. General facilities. Most comment in this area involved living-arrange-
ments. Better food, better rooms, maid service, and the like was de-
sired. CVicortunity to s4ect one's own roommate was desired. (In one
program a rather serious lunCheon problem arose. This'problem Was,
however, rapidly solved.) Other sugge's'tions implied criticism of the
quantity and/or quality of laboratory apparatus and equipment available.

,

8. Books and library. Aside from some comment iregarding better texts
and lecture summary materials,, the bulk of the recommendations involved
access to "reserve" books `required for assignments. Apparently some
of the host institutions did not have 'sufficient copies of certain texts and
references "on reserve" in their libraries. As a result, students often
experienced dela s in obtaining these materials in the libraries and
were further fru trated by the fact that such "reserve" materials could
not be removed f orn the libraries for home or dorm study.

9. Teachers an
teachers.themsel
instructors shou
ever, involved
a more detailed
(accelerated), cl

teaching. Various comment were noted regarding the
ves; certain ones should be cropped, more were needed,'
d be more sincere, and the like. Most suggestions, how
ethods and procedures: , Materials. should be covered in
general) manner, pa,pi teaching should be slowed, ...

ss discussion should .be more widely used. The " "cram -Si
ming" approach should be discouraged. Less emphasis should be pliced '--
on grades, test 4 cores or credits.

<74 '
10: Recruitment and selection. Announcements of programs should be

...-

made earlier, and the announcing brochures should give the applicant
a fuller, clearer picture pi the program. More publicity in general
should be given to the prOgram's.

In the selection itself either better Or fewer students should be telecte
Some changes, lastly, should be made regarding the,psychological tees
used in then selection procedure.

F4 .

11. Lectures. Some studentiisfeltlmore lectures should be given - others
fewer. Most felt selection of topics could in many cases be improved -
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with particular effort,being made to tie the lecture to the subject
areas being studied in the progratn itself. Perhaps more interest-
ing topics could be selected if students were allowed to make their
own suggestion*. Some students, laskly,Clid not appreCiate,lectures,
which were pitched too higlyv'er their heads.

.

12. Communications. Although probably present to some dekre.e-
in all of the programs, communications seemed to be a problem mainly
in the Laboratory or Ileisearch participation prograth. Here the
desire was for more conferences,' sethinars and-teacher-student
get-togethers . The possibility of more group work was suggested.

rP Better institutional orientation early, in the 'Program was deemed
necessary. In short, where these, students were working for the
most part only with their research supervisors, the strong desire
was to get, the student group together now and then to see That.each
other was doing.

13. Fizancing. This last category included several miscellaneous
suggestions involving directly (F, indirectly a liberalization of the
stipend .granted,,- for example,, payment of transportation costs on

, visits home, increased amount of stipend", or'allOw student to keep
laboratory materials and apparatus.

O

L
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PART F - 'SUMMARY AND CONCLUSIONS

The impact of the 19 59 Summer Science Program is only beginning to ,

make itself felt on the sjudent participants and on their -schools, their
teachers and their fellOw students. Presumably,' this impact will con- #`
tinue duking the year to come. In a very real sense, therefore,
complete appraisal f.the value of the program would require'a controlled.
follow-up o£ the p ticiPating students through their academic progress
and onto their c reerg and achievemeint. Hence this report must be
limited to wh was observed, and inferred during the summer 41959,

perhaP ,\a moaicurn o I'Monday morning'! philosOphizing.'

The 1959 mmer ScienCe Program, tbased on the institutions sampled,
was a st 'iking success. Taking into account the almost complete absence
of operational guide-lines:the carte blanche approach to program design
and content and the generally exploratory nature of the undertaking, the
results were impressive. The several institutions, through as many
distinct programs, defined their own goals a4d met them With singular
erfectieness. For this achievement, the program Directors, their staffs
and their 'students deserve most sincere congratulations,

As is the case with any new and ambitioiis undertaking, somethings arg
tone very well and others are not as well done. 4t is not until. the expengi-
ment has ended, however, that these pluses and minuses can be totalled,
carefully evacuated and used constructively.in future planning! Most of
the comment presented here is the result of a two-day critique of the

°program by the Advisory Committee held in'Pctober.1959. Other inferenCe0
and conclusions are drawn 'reedy' from the reported egperiences of the

hObservers', Directors; staffs nd students themselves.

Program Objectives.

InAhe 19 59 program each host institution in effect sei its own ob'jectives.--
These various goals tended to combine into lwo or three majon ones, which,
with minor variations, served as a core common to the program as a:whole.
In attempting to estimate how well these programs measured up to expecta-
tions, the.National Science Foundation, as the picigrarn sponsor, 4sked,two
questi

1. What ould the National Science'oundation's bagic objective be-?,
o

2. ,Should the National qcience Foundation progiamebe.a
or permanent one?

N
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Since the "answer to the first question depends on the answer to the second,
the latter prob4m wi.11 be discussed first.

The 'concensus seems to be that for plannihg purposes the program should
be thought of as a permanent, continuing one. The fact that such a progrant
is needed at all raises questions regarding till high school system. That

4system in the past has apparently devoted mAe.effort, to the less gifted
4than to the gifted. Normally the'high schools might'have been-expected

to gradually close this gap. Some eviience is available, in fact, that
high schools are taking some steps in his direction. According to
leaders in science education, complex changes and are
occurring so apidly in the subject Matter and' teaching methods of scien-
tific and mathematical subjects that the average high'ichoodl teacher has
serious difficulty_just trying to keel) up with them. In dealing with the gifted
science 'student, therefore, something more will be required. That "some-
thing more" will apparently have to be sponsored by an organization outside
of the high school system and operated by personnel at the university level.

,---In short, this need, not filled by the high schools, should be answered -"whether
by ,the National' Science niundation or some other sponsor_ing agency.

1

With regard to the National Science Founielation's basic objective, the tenta-
tive answer seem`s to be: "To conserve scientific interest at a high level in
t'hose gifted high school students\Who have shown marked ability and interest
in the past, so as to increase the probability that this type of sttident conttpue
and make science hi career." The rationale supporting this objective is as
follows: ,

(--.
\ .

,....-., z'
1. Future scientific manpower requirements will emphasize
quality rather than quantity. The need will be to produce better
scientists and not necesbarily more scientists. The goal of the
National ScienCe Foundation is 'thus not the recruitment of talent.
in fhe form of increased- science enrollments.

tr-- 7: .
') " , '.., - i --) '

44,

2. There exists in the-high' schools a pool of scientific talent,,,-
As the students who constitute this pool progressIhrough high
school, to college and beyond, 'certain proportions of them
change their career aspirations from scientific occupations to
non-scientific' ones; Anything that can be done to reduce this
loss of high- ability science talent by natural attrition could, thel-e-

,fore, serve to increase the numbers of high - quality science
graduates at 'the A.1). , M.A., and Ph.D. levels without requiring
an increase in the'poor of science .lent. The baSic objective of
the National Science Foundation program, .then, should be, t

ii.'
cut

down the drop-out of scientific talent om, the high school po 1.

10.
40'



A

idt

3. Several methods are available for identifying the students who
make up the pool of scientific talent. The mere fact of alpplication
.to such a program as that sponsored by the NSF serves as an ex-
cellent indication of scientific or mathematical interest, Assuming
that proper idgntification can be made, therefore, the objective
is to providetholser students selected with a stimulating summer
exprqence which will increase - or at least conserve or ,ztaintain;
their interest in science and fix more strongly their motivations to
elect 'science, as a career: Stated in a different way, the. objective
is to_give these students a realiglic look at science so that reality
can b-e separated'from glfmor and,a criect career decision made.
Or; again, the summer experience should be designpd to postpone
insofar as possible the student's making a negative or default-
tdecision regardingia .career,in science.

This, then, is what the.Advisors feel should be the basic goal of the
National Science.Foundatioxi program. In the discussion of objectives,

,a-{umber of points were made:.

1. Some Advisors were disturbed over the concept of delaying a
. negative decisipri" regarding science. Tkke felt that such postpone--

ment Might complicate e students' lives - especially in college -
and in the end represept pure recruitment.

2. In this connection; some concern was expressed regarding the
"degrees to which the summer programs would motivate students
owards,specific fields or occ-upationg of science. Some felt it Would
be a mistake to lead students into specialties before they had been
exposed to the broad view. At the same time, it was pointed out
that students as a whole do not care for general decisions but prefer

.the specifics The combination, in the minds of several Advisors,
,. was potentially a risky one.

3. The basic objective .outlined above is in terms of impact on the
student,. IMPact on the participants' teachers, peers, andschoolsin
general, was somewhat'neglected in the discussion. ,All Advisors
felt, however, that these secondary impacts' should be carefully
watched - especially in,the high schools. ,Both potential benefits
and darigers were forecast, which might; in the future, Warrant

...;,.shifts in prigraln 'objectives, Program Directors and staffs' were
/also somewhat hazy about theSe secondary impacts and felt that they

should be carefully watched.

0.
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4. In this connection, it.was pointed out that one impact of the return-
. ing summer student on his peers might well be that of recruitment -

.that is, .interesting fellow students in careers in science.

5. It was felt that using (early college admission or advanced standing
as a program objective\rnight be developed as efeature of a program,
but in all cases such should be subordinate to thei*sic objective.

6. The impact of the 19 59 program on the participants was not always .
in line with the stated basic object]. e. As perceived by the students,
however, their ,programs had impor nt effects of orientation for them -
particularly in terms of-college plans. As was suggested, further,
student responses may not have Istated too clearly the desired but
evasive nature of he'impact. It niaybe questipned, indeed; whether
the students shoil`ld 6e able to, perceive and describe "effects" of this
variety at all. .

. . i

II. The Prbgrams

In the design of their individual programs', the host institutio s shou &Use the
following guide-lines:

.1. The key to the program should be challenge and inspiration: The
program should be designed to itastill ih the student a lasting, 'long-term
interest in science. It should provide him 'With a new way of looking,
at science and the ways in which scientists tackle problems. As such

tthe prpgram mist be made up of strong, exciting, rewarding components.

2. Subjeci matter or information to lip presented should be novel and
represent an increase over that received in high school. It should tie-

. supplemental to and non-inter.feringswith that of high school( insofar a,
is feasible.. AS will be recalled, this was 'effectively accomplished in
the 1959 program.

5. Ile program should provide the student with exposure to new resources
not found in the high school - such a's _scientist ]., libraries and laboratories.
For this reason, almost by definitidn, the program should be carried' by
university revel institutions and personnel.

4. The program ghould provide the student with an opportunity to, do
creative work'. Without actually doing 'a hard piece of work student
interest will not be obtatiked and sustained.

t
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5. In' tie, indoctrination both breadth and depth Should be stressed.
The danger of developing too narrow, a poirit'of view ahotild be avoided.

6.. Program aids such as le tures and field trips should be very
carefully planned and carrie out in order to insure maximum effective--

. 'ness.
'4 9

7. The general administt'ative details of the program sh pfd be
_) ./praline& with extreme care so as to avoid even minor Sna As was

seen in the 19 59 program even Minor administative prab ms can
.assume huge magnitude in the minds of the students and disrupt the

entire program. ,`
. 1 4

, G
,.8. In apparent contradiction, the program should provide some inter-

ference with the high school curriculum. The product of this marginal,
interference silo-121d be to enliven teaching in the high school. Only in
this way may students demaif and receive high school programs and
teaching geared to suit their needs. , s' 41.., .

^

_,
t

As may be inferred from-these program criteria, the 4clitisors, tended to
feel that the project-icentered type of program was more effective in meet-
ing the stated objective than the course - centered prograiN By type of
program, the pros and cOns.were as follows:

Short Survey Program

Opinion-Was aboutnot favorable about the shart survey program. While
possib'ty, serving:as a trigger or a irj----abin the arm, " the Advisors
felt that the long`range impact of such "quickies" would not be
impressive. In their judgment a program to. be effective must give
the student material to "chew ver" and with which to "get involved"
ge erally. They consrdtd the short survey would not accomplish
this nor would it provide the student with an idea of what would be
expe ted of hitm in college. If held at all, at least such survey
prbgr. ms should include rather heavy readings and tome seminar
work. ,

Course- entered Program

The Advis rs, tended to favor this type of program only ill relation
to the amou t of laboraory work included. They felt that merely
giving stude is curses even if at sin advanced level - would not

104
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' generate the deired interest. They suggested, in short, the more .

daing,, the better. In this connection, it is interesting to note, that .

the 19.59 summer students seemed to favor the relationship in the
reverse order - that is, the more course content the better, (At
the same time, it should bepointed ut that other students complained
of the limited opportunity offered to ernonstrate initiative, resource-
fulness or creativity.) As has been suggested, however,, thid preference
it-lay be due more to the fact that this represents what the students ex-
pected than to basic shortcomings in the programs.. Preference, at
any rate, cannot beequ ted,with impact in this paYticular connection.

Project-Centered Program

As may beNeduced, the closer he design of,a prograrn approached
pure research participation, the more of ctive the dvisors considered

.it would be: Even'with this ens t, however, some qu'alificatiOs
are to be borne in mind:.

_. .
(a) Although the "sink.or swim" pproach Might be eoffective for

cf`some p rticularly able students, pthers woy.l.ditiee (and apparently
did ne d) some planned work to ti, the loose ends together. thus,
even n this type of program, Irorri effort should be made to gi.re
structure to the experience,/

(b) Particpilar care should be exert d in assigning. students toi- this ty.pe of program. idications ere that only the "cream of
- the cream" would be likely to benefi fully from this experience.

(c) At 'least one DirectoAluestioned the degree to which students
. - .

could be expected to'participate' in and benefit 'frorri research work
without the basic fundamental's. He felt thai without these balsic

.fundamentals, participation in on-goingsearch studies would
lack real meaning. ,

( 'In the discussion of program design, the following 4 oints of interest were also
raised: I

F.
. .

1. Should the NSF indicate to-potential host. institutio,ns -What it Considers
II siiccessful"approachei to the solution of therproblerri?--, he consensus
seemed to be that theNSF should not-appear tb dictate prog m design.
Circulation of available information, imps ti .1 evaluations, an the like,
would, however, be both prudent and of real :: :istance to the sc ols
and inEl,itutions involved.

1
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,
2. Th,e interaction of high-pbility Students with fellow students,-
of similar abilities and interests produced rather potent impacts
during the 1959 exPerimentr, By and large, this had been largely
unpredicted by the parties involved. For this, reaspn, Some atte
tion'was given to the pro m of residence vthblef rsidene ers uter0 co .
programs. Most of the AdvisOrs'a,greed that. the reside cepr gram
was to be preferred since it provided the;optirrium amgun of, nter-
personal contact., Commuter proy6.ms, ,nevertheless, co 1d provide
good opportunities for this, interaction. Therefore! the re dence
program should not be favored over the commuterprogra n an

- ,attempt to satisfy this single objective, even wherefinan zal on ,-
siderations are involved, which' might limit the number/of stu ent
grants available., In this cOnnection it was pointed out/that bp or-t,tunities for student interactio were likely. to be most limited n
project-centered programs. lor this reason, it wa's suggeste that
special conside,ration.be given to this interaction in project-c tered

' .. . \\

I,

programs.

3. With rega
and the like,
proved as' ex
possible sho
portions be
tiozis of
be a' a._,a.1

1:\d to program pro osals, announcernentg, brochures,
it Was suggested that the content of these be steadily izn-
erience- is gained. 'Ilti.s much pertinent information a'S
ld be. included in the Propoga,1 - particularly iii those

kring on objectives and type ofpeogram involved. Descrip-
s sent out to the schools or ndivicCual students should

specific as posSiple to-avoid miqeading applicants.

4. The gree`to which the summer, programs "interfere" with high
school 'rag -ms, deserves,some comment. While some ,. -

such i terference is.neces a to achieve the desired impa-t on-the
high achools) to much interfer nce, duplication-or overlap would

'ThSertainly dp. disservice to both the Lth schools and the students in-
volved. It was Strongly suggested, in fact, that much more com-
munication-take place between the host institutions and the local high.
schools in order to determine the limits of this overlap. Put more
strongly, if a student has to repeat subject matter covered in the
summer

,
programs in his high school'Cvork," perhaps if would be better

that he not attend the summer progrm in'thp first place. Thus degree
of overlap is important not only in program design but in student.
selection.

10.6

t.



III. The St fs

.108

1
The program Director, was seen,as needing the skills of a jack-of-all trades -
administrator teaches and counselor. He should be fly acquainted with all
administrative details, have sole charge of the program, be phisieally a,vail-
ibl-e at all times, and have..direct access to financial and physical resources.

The instructors, whenever possible, should be recognized scientists and
mathematicians. The Advisors believe that the effect on the students would
be, directly\proportional t he degree to which this criterion is itet." The in-
structors should also devotkfull-time.to the program. This wad recognized .

as being not passible to achieve in many,cases. For reasons $:kf, glamor or ,
t., .prestige,. the use of high school teachers as program instructors should be

discouraged. Due to their excellent knowledge of high school students, however,
high school personnel should be worked into the programs - where eminently
qualified - as.assistants or counselors to provide advice and-guidance in the
handling of teenagers. .

1i* 1 ,.

At least one full-time-co nselor should be associated with each program. ibm
Wherefeasible, \further, his counselor should haVe other roles in the program
and not be isolat 4 from t e main currents of activity. The counseldr shotild be
able to handle the followingassignments. skillfully:

(ar Advise s udents regarding their educational programs. Here the
, counselor s ould be able to provide information about the mechanics

of college ad ission, the possibilities involved in choice of institution,
the scope of ourses offered,' a. r d the like. He should also be able to
inform stud,e is howand where o seek financial or scholir.8444
assistance.

.t

(b) Coizritel students on their vocational aspirations. Here he should,
be able to-Texpl in not .only what skills and activities are involved in
a given occupi on but alio what kinds of jobs are open to persons
of a particular aground. 41

The opinion of the Ad ,iso s was that* such counseling per soiltiv1, in order to
'meet theshighqualification's required, would hive to be drawn from college
sources. High

to
counselors, itwa4 felt, are not familiar enou ,Lh with many

of these areas to answer the needs of stunts of the caliber invblved.
, _

That counseling facilities are 'needed was evident from the f959 experience. As
may be, recalled, the students in these programs eagerly sought this information
from the staffs and the available counselors. * / .

AP
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Before leaving the subject of program staffing, a serious potential
danger should be mentioned. The staffs of the 195§ programs were
worked very hard by their students, and, although enjoying the experi-
ence, were not,certain they would like to participate in a repeat per-
formance. Other potential losses of program manpower would be:

ti

(a) Constant demand from competing summer programs such
as thobe sponsored by the National Science Foundation and other
private organizations.

(b) Unimpr-essive renumeratiOn in view of the work load involved
and what might be earned in other activities.

(c) Loss of time from research or 'writing. As was pointed out,
that status or reputation involved' ith participation in a Sumiener
Science Program does not compare with that associatqd with .

publiphing original research or .otfier materials. Like it or not,
however, academic personnel must keep this "publish or perish'',
principle in'rnind.

Should the pool of instructOrs,decrease in the future, therefore, the
following alternatives may have to be considered:

1. Utilize more gully the staffs of research'izistitutes. These
People generally enjoy the teaching experience and Might welcome
the opportunity t6 take part in slicha program.

2. Utilize less Well know scientists andmathematioians drawn
from the Smaller c'olleges

4
r

3. UtiliZe well-qualified high school science and mathernfati,cs
teachers. . -

IV. Facilities 'Available
4

As has been seen., opinion .vas solidly in avbf-of holding such programs
in colleges, universities-and esearch institutions and not in the high
schools. Besides the obvious ack of equipment .and.personner, the high
school enyironment could not provide the. students with the professional,
sophisticated atmosphere associated with the higher institutions of learning.
The impact on the students otthe glamor of the college campus and the

,laboratories where real research was going on was definitely great.

108
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HO
-..., . .In this connection, the Advisors felt strongly that the students should be ex- /

posthi to laboratory equipment and apparatus that would not be found in their
'high schOols. "In these contacts;_ fur:ther, the: off" attitude should be

-

kept to an essential minimum''. -'
, . ....,

r / x

Lastly,-the students invol ed in t. s kihd of progiram are avid. users of 'books. ..
and apparently know a goo .ry when they see oilt... It.is imperative, there-
fo that the host institutions make available the libl'ary and reference facilities
which ill eet the needs of these talented people. AnnOying shOrtages of fre-.

. ,

,quentlrut
d texts and Teferences should also be avoided.

,2- .' '-1
, ,...

,
.. .'

'V. Recruitment and 'Selection

Since recruitment is not a programObjective the term here should be taken
to mean insuring the attendance..0fthe,qualified and desired students. This
class of student was judged to involve the top 2 -5% of the high schOol population
and include those individuals who had demonstratedexcellent academic abilify

and intense interest in .scielittwar mathematics. They should also be mature
young persons )who are able to get along smoothly with others.

a

, .ko--.
Regarding he selection procedure, the following suggestions were advanced
by the Advisors:.

1. - The host institutions should be allowed more time to make their
selection. This may have been a problem peculiar to 1959; but should
be avoided in the fUture.., . ..,. . . . .

. ,r----1..

2. Wider dissemjnation of information regarding the,progrkmishould
be made. IvIo-re articles in the local press, announcements in science
teacher publications and wider brochre distribution were mentioned.

. %-. ..C..
.. ., .

3.. The host institutiops should develop*croser contacts with the high
schools in they areas - especially during selection. Not only could
the high schools pro de,exce1lent advice regarding selection techniques,
but the host institutions could learn more concerning the _screening
proce'eses inithe high schools prior to formal student applidation. As
will be remembered,. this was ao"grey: area" in the 19 59 st y upon .

which more'light was nee'ded. Through better communicati.n, further,
the host institutions would gain a clearer picture of the i cts whi.ch,

their programs made on the high schools. ° .

O
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4. Continued attention should be given to formal selection techniques.
.In the 19 program some Advisors felt that too much attention had been
given to -high school grades and test scores in student selection, and.
not 'enough to interest, drive and credica4z. Both the Directors-and
the Observers felt that wider use of the rview'would be useful.in
de?e,.rmining"the genuinenesi of interest and the strength of motivation.
AlthOugh net recommending a standardized selection procedure for
all, lastly, the Advisors considered thatreal help coukl be offered the
host institutions in, suggesting kinds of tests helpful in selection and
similar aids in applicant screening. Interest in tests which might-
reveal creativity (rather than pure memory) was eispecially-strong.

5. Based on their personal observations, the Advisors noted that'the
more project-centered the program, the greater the care needed in ,

student selectiOn." Apparently success in a pure researsh participation
program depends more on intangibles than on, the concrete criteria
of grades and test scores.

.

6: Solite comment was advanced that preference in selection should
be given to students in the smaller, rural hi _h schools. Thefekling-
here was that such students woul ad fewer opportunities than
their counterparts in the e.urban schools where programs are more
varied and generall etter in quality-.

7. It was noted that only 30b70 of the 418 students-included inthe study
sample,were girls: The feeling was therefore, that a wider particl=
pation'of girls might encouraged. Since co-edUcational programs
apparently invohre special problems, it was suggested that more all-

p^iograms in girls' colleges be established.-
^ .

8. At the ClOse.of the discussion, the frequency with which students
'should be allowed to attend such programs was questioned, As *in be
recalled , both program:Di:r%pt-ors and Observers felt that the real im-

r ;0- .

pact ofeuch programs Iwo u ,c m e with the initial experience.- There.-
after, although benefit4-would continue,to be reaped, the effects of
repeated exposures wo-cild be diminishing in nature. Other consider-

,ations were: , t
(a) Tle supply of student grants available and the number of

.
,,individuaTls demanding them would hav'e t44..,13e considered. In'
19 59 it was evident that there were many more qualified ap-4
plicants than there were grants to accommodate them.

0
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(b) Since the objective of the program implies a "one-time" ex-.

posure, it would be difficult to justify the use of funds of the
Federal government to provide certain students with repeated ex-
posures.

(c5 Should additional exposUres be deemed useful, other agencies
might be interested to share part or all of the added burden.

1

VI. Student Performance and Communications

The general lack of effective host ins titution -high school communication has
been noted. The specific problem of feeding back information concerning
participant performance to the home high school has been discussed thoroughly.
The Advisors agree' such "feedback" is most important and would involve the
following:

-------1. Although the specific records kept by the host institutions con-
cerning student perfOrmance would °necessity vary friln program
to program, at least an anecdotal report on each student's summer,
performance could aria should be prepared. Since course or other
credit is not usually involved in the summer programs, the anecdotal
report could represent the only real record of student attendance at
such a program:

2. To'be of value, this record should be circulated. Copies should be
sent to the high school principal, the student's science teacher and to
hie parents. The high school staff involved should be encouraged to
make thin record-aperManent part of the student's personal file. As
experiel,ce=1-S gained, this record then may make its way to the college
8,11-sd 'lions, office, perhaps to The student's' college Advisor and possibly
ven to his professors. This, basically, is the-desirable channel of

cothrnunication.for this important document.

0

`3. Theqmportant motive for the circulation of this plecdotal report is
to call attention to the special student. In addition to ee,r.ying as a
generator of interest 4nd,stimulation, the fact of program attendance
could and should tre:bised to provide the student with some valuable
"downfield' blocking:" If the fact of program attendance 'can open other.:
wise closed doors or attract attentions not otherwise possible, then it

-should be allowed and encouraged soto do.

1 .01.1_1
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'VII.- Financing
,c

Throughout the present study, it Was evident that even the modest costs
to the attending students produced-hardships in some cases. It was also
noted that the number of students who did not apply or could not attend
for fin'ancial reasons was an unknown. With this in mind, theref9re,

'he Observers and Directors felt strongly that increased costs tO the
students-should be avoided. Only in this way could the difficult !lability
to pay" factor be kept at a minimum in recruitment and selection.

In the 1960 program the National Science Foundation is planning,,to absorb
only 50% of student expense ,costs. In order to keep this.cited deaiegeri to
a minimum, therefore, thefollowing"actions might be taken:

1. The host institution might .allocate student expense money in
terms of student need. Thus, instead of granting each student-

1'50% of his expenses, the grantee might pay 100% of the expenses
of less well 9-do students and 0% o£ the expenses of students from
moreaffhient families. The immediate objection to this scheme,
however, would be that the National Science Foundation award is
basically an honor and that the magniYudi of the honor siiofuld not
be dependent on parental income.

2. The host institutions might absorb the_additional osts. Based
on the comments of the Directors of the program sampled in 1954,i,
this is an unlikely possibility.

\
3. The additional costa might be 'contributed by local industries, , e

businesses, civic: 'groups and the like: Such organizations,might
"sponsor" one or more students in the-Jorm of paying the extra \
expenses involved. Although feasible, such a scheme would invorye
a promotion and organization for which the host institutions might
not have time or Personnel.

VIII. Follow-up O

Considetable interest in and concern forfollow-up study of the 1959 program
was evidenced by the Advisors. They felt plans for this activity were lack-
ing in the 1959 program and should be Stressed in 1960. Emphasis here was
on long-range follow -up. The suggestion was offered that, in considering
financial - rearrangements, special consideration be given to this facet of
program operation in any, future evaluation of program-study inpact.

12
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), CHART A-1
A

0,

- National Science Foundation Summer Training Programs

For High-Ability Secondary School Students By Field Of Study

Fielc>f,Study No. of Programs Per Cent of Total

Physical Sciences _ 27 23.1%,
Biological Sciences ..,' 20 17.1
Mtiltiple Sciences (1) ' . 19 16.2
Mixed Sciences + Mathematics 14 12,50
Mathematics N L 1 9.4
Mixed Sciences (2) 9 7.7
Physical Sciences + Mathematics' 8 6.7
ApplieeScienCes (3) .,

,
7 6.0

Biological Sciences + Mathematics ' 1 0.9
MultipA Sciences + Mathernatics 1 0.9

Totalgi,

(1) Listed only as "Mnitiple".. Components unknown.

117 (4)

(2) "Ivikxed" Sciences refer to ass where physical and biological
sciences are included in the same pr gram.

(3) Meteorology, AgriCUlturalScience, lectronics, Engineering,
Thermodynamic s_ and Forestry.

'(4) Excludes two programs run on a one -day- per -week basis during
retular academic year.

Vet,
1

A
7

It I

4
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CHART A -2.

National Science Foundation Summer Training Programs

For High-Ability Secondary School Students

By Geographical Distribution

o

*

Geographical Area (1) No. of Programs

1

Per Cent of Total

Me., Vt. , Mass., Conn.
N. Y . , N. J. , Penn.
Md., Va., D. C., W2 VA. .

N. C., Tenn., Miss., Ga. ,,Fla.,
Ark., La. ,

Wisc , Ill., Mich., Ind., Ohio, Ky.
,S. D. , min.ti:, Kans., Mo., Okla.
Tex. , N.. Mex. Ariz., Calif.
Ore. , Mont., Utah, Colo.
Ailaska.4

uerto Rico

Totals

11

20
5

20
17

`,43
.

22
6
1

2

)

/
-/

-4,

9. tie
17.1
4.3

17.1
14.5
1'1.1
18.8
5. 1
0 . 9.
1.7

117 100.0%

(1) 13 states had no prog
.ranged from zero to 16
per state was 1.4.

-

411

s. 4The number of programs per state
ew York). Median number of programs

,)

IP

,
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CHART A-3

I

Nationai-science roimdation Summer Training Prograiiis..m.t.
_For High-Ability Secondary Schoi4 Students By Duration

Duration (1)

2 weeks.
3 Weeks
4 weeks
5 weeks
6 weeks
7 weeks
8 weeks
.9 weeks
10 weeks
11 weeks

T2talS

No. of Programs

(1) Median duration: 5.9 weeks..

tS

11

5

15
15
32

8
14
11-

5.
1.

117

HQ;

I

Per Cent of Total

9.4%
4.3

12 . 8
12.8
27.4
6.7

5 12.0
9.4'
4. 3

o% 's,

1.

I 't

vit
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. CHARtA-4

ta

Na ional Scie a Foundation Summer Training Programs

or High-Ability Secondary School Students

.) By Number of Students'

No . of Students (1) . No. of Programs
O

Per Cent of Total

1- 10 7' 6.0%
11*- 20 21 18.1
2,1- 30. ". 0 33 -28.5
31-. 40 20 17.2
41. 50 7 6.0

6,0 8 k 6.9
61- 70 1 art 9
71- 80 '.5 4.3.
81- 90 ,- \ 1 0.9 c

..91-100 5 4.3
101 and Okret 8 , 6.9

Totals (1)

".

116 .100.0%

V.

( 1) Numbgr of studentd ganged frorn,2 to 420. Median number of
students per prograin was 29.6. 4 1

ti
(2) Number of students not given for one program.

t
b,

a

f

A

1 1



National Science Foundation hummer Training'pFograrns'

,- \ 7 For High-Ability 'Secondary SC'hoo).4Stuclents 1

Resiarch Vs. Non-ResekrCh .
- '

41**

Type of Program No of Programs Per Cant of Total

4

Research . 10*
Non-Research

Totals
.

107 9-1.5

117 . 100.0%

.
CHART A-b

,
National Science Foundation Summer. Training Programs

For High/Ability Secondary School Students
.1 -

--ter Vs. Non-Commuter

Type offProgram

Commuter
Non-Commuter

Totals

. -1

No. of Programs Per:Cent of Total

31 . 26.5%
$6 73.5

11 100.0%

.ii

I

4



121

CHART A-7
U

4
National'SCience,Foundation Summer Training Programs

For High- bility Secondary School Students
*

In Terms of National\Science Foundation Proposal Ratins

Proposal Rating

A/A
A/B
B' /B
B/C

IC

Totals

'No.. of Programs

11 9.46
.29 24. 8 \
26 22.2

Q.

Per Cent of Total

- 45 38:5
6. 5.1

117 100.0%

C
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PPENDIX B

Exhibits B-1 \through B43

r

Observer's Sch dulg
BH Personal History Que*ionnaire for igh School Boys-(Form A)

Sun'u-ner Science.Program Stude t Questionnaire

0

120.

ti
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EXHIBIT B-1:,

OBS VER1S SCHEDULE,

SUMMER ,SCIEN PROGRAM FOR SUPERYOR

c.

OBJE_____CTIVES___

SECONDARY SCHOOL STUDENTS

0
Prepared by \

Richardson, Bellows; Henry & -Co., Inc.

A

did the institution want to present this type of experimental

program?

r

2. Why did he institution select the particular Areas of study covered
by your I:reent, 'program?: (e.g., importance, recommendation of HS or
college teachers, availability of teachers, etc.)

3 Why did your institution select the particular teachl.ng methods and

program used?

4: What does the stitution expect the program .to accomplish? \\

A. For the st dents? (e.g-..,,supplement HS program, inspire interest,

motivatio get.into college 4porier, more individual research,
broaden p rticipation $n, science aotiVitiea,etc.. Please be

,specific.

B. For the High Schools to which these students.will return?
4 (e.g.) better teaching programs, more interest in science, better

ties to your science program, etc.)

C. For the institution? (e.g., making it a center for promoting-

better science program4pahlirclrelations, dra better students,

create more faculty interest in secondary ams, etc

D. 'POr the colle'ges orother educational institutions which these
students will soon enter?

416

E. For the faculty members participating in the ptogram?

4
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II. PROGRAM

5. Ddscribe the.program in detail, (Courges1.how presented; special
Features, degree of sophistication, text books, use of "newer"
approaches, scheduling, class periods, opportunities for creative
Work; etc.)

6. What-are tht special features of the °program?

7. De, cribe the extraCurricular program: ent ertainment, sports, etc.
Haw; well do these "go over"?

III. THE'STAFF

8. What was (iIrtlesLs given in materials RBH now'has) the academic. training
andqualificatiohs.pf the directors, instructors, counselors, administra-
tive assistants, etc.?

141,

'Characterize bliOefly the teachin Woerience of each person mentibned
above.,,Kinds of courses, kind lischools, other duties, 'etc.

10. lhat'kinds'of non- academic experience have the instructors had?
. (Note experiences which seem to Mve no bearing on, present job as
well as'those which Are more pertinent.)

.

11; How do you rate the quality of t1 teaching staff?

12. What experience

13, Do the teachers
younger student

-r

have the teachers had in teachink younger students?
it-0.--e

. , -,._, ,
.

appear to be really interest ed in working with
s?, ,

'
. ,

IV. TEACHING METHODS AND PROCEDURES: Deseelbe and commellt oqeach of the
following: '

14. Numben of studentsin class, lab group or research unit..

15. How much "teaching load and other dutieE; does each teacher oarry?
..,.

. . .

16. What methoAs of instruction and teaching are being used ?', About what
proportion of time is devoted to each? .

_

-- *

.

.

17. Naturelopf.coverage of course or project materials and concepts.

. .

18. What new methods are.being besed? Are new tech *ques'being tried out?
1

4
Is experimentation taking place?

/ . . .

19. Orgdnized-directed student activity versus self-initiated activity.,

,

2b. ClassroOm larning versus labbratory-research experience.
,

21. "Homework" required and conditions und64 which it is-done.
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. .
, :1

22. Information sources: textbooks, technical source references, etc.
(Are Nese texts HS, college or other?)

23. How are field trips or visits utilized?

-T,24. Are guest speakers utilized? What is student reaction to them?

25. What kinds of visual aids are utilized?

26. What opportunity is available for und -table" discussion and teacher-
student conference?

27. How do you rate the:

A. Quality Of teaching.

B. Sophistica-4-en-6X-teatiarg.

V. FACILITIES

28. Describe and comment on\each of the following:

A. Classroom size arrangement.

B. Study facilities.

C. Library and reference fad

D. Quantity and qua of laboratory and experimental apparatus and
equipment avail le.

E. Off-daMpu facilities used.

29. What equipment and facilities are available tglithe student to use that
are'not available in his home high soOol?

30. Living arrangementsf adequacy of rooms,"general living conditions,
food and basic services.

31. Recreation: sports outlets, games available lounge or student center
facilities, movie, TV or radio facilities.

VI: RECRUITMENT AND SELECTION

32. What kind Of person should attend this summer prograM?

33. How often should any'Btudents attend a summer program?

34. What grade4.age leVel is most desirable?

35. What per cent of a high school class could'really profit by this
science program ? Explain.

6

4.S
123

Q.
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/

36, HOW was. recruiting done? (Brochures, news releases; letter to high
schools, be sure we.have complete set of copies of materials.)

.
37. When was recruiting program done? How early was it started? How

long continued? /

38. Fom-what geographica/ area were students sought?

39. 'How many applications were received? (Comments on kind, numbers,
Oality of applications.)

-40. How many selected? . (Boys - Girls

41. Was there any pre-set ratio of Boys to Girls? Why?

42: How did you select among the applicants? Describe procedure (if
sta4dard tests were used,.gei name of test, form number and fre-
quency distribution, of scores for two groups: those selected and
those not selected. Note especially reasons for rejection. Note
also the relative importances of scholastic record, school and per-

, sonal refereraces, etc.)

43. How do you think, each of the following factors influenced applications:

44.

Subjects offers

Encburagement of HS teachers

Stipends offered .g., inclusion of, board, room, travel; etc.)

Reputation of your institutian.

Specific dates of sessions

Other (specify)

Does grade -age level overlap constitute a problem in the selection
procedure?

VII. PERFORMANCE

0
45. About what percentage of a normal High School llth or 12th grade /

class. might be expected to ptofit from this type,of summer program?

46. About what percent of the studepti now in this program are really
benefiting from it? i -

,

47. What ar he negative, effects-resulting from a program of this type?
,.

.. .1.;

.

48-.. What evide e of good .performance can students show: (e.g., exam-
inations eporti - group participation - work habits -, reading -

''' .paying attention to business.)1

d. 124

1.
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49. .How.are performance standards set and maintained?

50. What.recordb of.inividual student performance are maintained?
If such records are kept, to whom are they sent and what use is
made of them?.

51. What'is the general quality of student work and study habits?
'Describes Do they "stick4o-it" or is loafing and horseplay
in evidence? lig they ignore prescribed procedure?

'52. Is discipline a problem? How?

53. Compared with high school students, to what degree do the summer
students in the program display,above-average initiative and
resourcefulness?

54. What outward manifestations do students show indicating that the
prograi is having an impact upon them? (Attitudes, changes in plans.)

55. Are experienced counselors available to the students and do the
students know they are available ?.

56. To what extent is the advice and guidance of,the counselor sought
out by the students.

57. What kinds of problems do the students bring up when talking with
the counselor?

VIII. PLANS FOR FOLLOW UP

58. What formal- plans have been made to study the impact of the program
on the students, the schools invOlved,,and the community at large?

59. What provision'has been made for'"keeping in touch" with,students
attending the program?

IX. SPECIAL PROBLEMS r

60. What "adjustment" problems are the students' likely to'have to face as
. result of attending the summer institute program? (e.g., have
covered-material of HS courses, think they really know sdience, etc.)

61. What problems will the,high schools to which the'students return
have as,a result of the'students' summerstitute experience?,

62. What problems will the colleges which these students attend have as
a result of the students' summer institute experience?

.

63. What evidence is available indicating that the,high schobls and col-
leges are changing their thinking as a result of this type of program?

. 64. -What effect on bbmmunity'or public opinion has the summer institute ,

type of program had?

125
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65. What other methods fordealing with the superior science or math
student should be tried? How-do these compare with thesummer-N.
institute approae

1

66. Should High Schools take over the summer institute type of activity/
Advantages and. disadvantages? n.

67. To what extent should the summer institute approach be used in dealing
with gifted students in other subject matter areas? Describe.

68. Are there any comments regarding the financing of the summer institute
programs?

69. What problems have arisen, in the'adminiatration of the program, which
have affected the achievamentof the desired goals?

. , ..
-....:

70. What problems areforeseen involving high s ool r college'acceptance
of credits acquired through summer institute prog ams?.

, A

I. FINANCING - COSTS

71.. Total budgekfOr Program.
-4

72. What is furnished to students? (e.g., boardgroom, transportatio
1

73. Whi
bor

4

h ofthe budget items, now supplied to the students should be
e by them? Why? Effect on recruitment?'

74. To what extent,are each of the followings sources of budget for this
institute?

Hos Institution

NSF

Co unity

Stu ent,

Oth r A

3. How do you see the future financinrof this program?

A

<-

o

II.. OVERALL
, A .

76. Cha lacterize or describe the nfeel" or "spiri." of theprogrmn.

\t77. How welldoes this, program seem to live up to i s aims and.purposes?

78. In what 'NeysCibeflit fail to live up .to its purposes?
.

..
/

% _ V-........------

79., What are the tough problems of thie.schoolls pregram?
. A.

123
V
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80. Overall,' how good a job ii being done?
your estimate.

Give evidence supporting

81. Wiiat evidence of "effects" should one look for in students and in
.ocal HS)hy whidh such programs-could be judged.

82. What is attitude of HS principals, HS science teachers regarding
your program?

I

V

I
0



Ike

"THE"RBH PERSONAL HISTORY QUEST NNAIRE FOR
HIGH SCHOOL BOYS {FORM A}

removed due to cdpyri restric ions.
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EXHIBIT B-3:

1. same:
Print in
CAPITAL

'Letters

1.1

131

SUMMER SCIENCE PROGRAM' \
Student Questionnaire

Prepared by

Richardson,, llows,' Henry & Cc. Inc.

1 4 3 4 V. f.

6 7 8 9 10 11

Date

1

2. Sex
.Last Name' irst Name iMiddle Mms K or F

, /
3. Home Address

iumber'and Street City .

.
13g7-- State

4. Name of Your. ' Add a; of ,

High School . High School

C4 1 Cit State
i /,

5. Age kt - 6. Date of / 7. Grids Completed 8 Grade
Last Birthday Birth Spring 1959 Entering _.

s

Day
i

I.:42...i._

!

Sept. 59...._

9. When '60 you expect to graduate f' m High School? r; 1
, 1; / Month Tear al,'

10. What course of study do you plsni,to f in college or-professional schbol

11. What occupation do you actually expect to fo)Aow?

A. First Choice B.'Second Choice

12. If you could do justas you ple+e, what would you really like to be thing ten or fifteen

years from now? WhSr?

13. What quality of marks have ybu earned in High School (Cheek the highest that applies)

A. In m9 m9 class, I stand i -the: ,Top, 5% -Top15% Top 50% Lowe 50%

B. What is the avera e of your HighSchool grades, now?

1

41



14. What'Sbience and Mathematics

Name of Course

MATHEMATICS

Algebra, thr h

Algebra, be quads.,.

Geometry, Plane.

Geometry, Solid

132

courses have you had in -High School?

Trigonometry, Plane

41,

Grade Expect
Earned to take -

Name of Course

SCIENCE

Physics

Chemistry

Physical. Geography

Botany --

Physiology

Zoology.

Agricultu

Biology,

General Science

Grade Expect
Earned ,to ,take

.,

15. What studies in high school have you liked least?

16. What studies in high schOo1 have

Z.

1.

you liked }post?

17. LIST .HERS special recognitions, prize9, honors, and scholarships (e.g. valedictorian,

'hOnors in state scholarship contests, National Honor Society, medals cups, presidenCies,

managershipt, athletic awards,science, fair honors, etc.)

4

18. What foreign languages have you studied?

3.`1

.19. What fdreign languages do you read readily?
I,.

130
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20.'What is your father's name and occupation? (If deceased , or retired

state his oaCupatioh.prior-to death or retirement.)

heck and

A

iA
a

21. What college-or professional school (if any) did your father attend; and what degree

degrees (if any) did he obtain?' If none, write "none":

.

22. What is your mother's name and occupation? ?(If deceased

and state her occupation prior to death or retirement.)

or retired I check

23. What Colleges, or professional schools (if'
0

degrees,(if any did she obtain? If none,

,

) did your moth attend; and what degree or

ite "none*.

24. Have you had any scientists in your family/ It none, write ne". If answer is *Yee,'

give their names, tion to you, and cohtributions to science.

25. What one person has been most influential in the develoPm nt of your interest in science

or math? .

, . 7-- *
t

(Name) (Position)

(Organization) 4.

(Mailing Address)

In What ways?

dr-

't
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6

26. LIST HERE the hobbies in which you ham engaged.since entering secondaryschool

(e.g. photography, aviation, cryptanalysis; etc.)

c.

I.

27. LIST HERE, and briefly describe any special scientific ov.profeasional apparitus or other

mechanical devices which you are competent)to use.
4 A

1
-*

ffi

P36 CHECK HERE'the extra-class activities (outside the'classroom) in which you have partici-

pated, and the organizations to which youhave belonged:

Formerly Now

School PublicatiAs

Music(speci )

Athletics (sp iry) .6

A Mathematics Club

s1

.
A Science Club

A Science Fair

Science Clubs -Or America

Junior Academy. of SoienOe

BoysNelubsitof 'America

Boy: Scouts (give ank)

F!Iture Farmers of America

~04 Hi -Y

Tri-Y

t

quill and Scroll

Girl Shuts (give rank)

a

sr



Fo;perly Now
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Campfire Girls

4-H Club

Girl ReserIes
N

Other (specify)

29. Give the

A.

B.

30.

C.

4,

zs

A

'1

author and title ftr each of the last 3 books you have rea4 (not for school)
I-

What magazines do you. read regularly?

' 3] .hat magazines do you read just once in a while?

11.

32. Were do you get your books and magazines to read?

33. Do you have a Science Library of your cwn?

No or Yes

34. How many books in your Science Library?'

35. Do you have a laboratory at home?

YNo or ess . . . .

Describe it briefly 1., -1....-°'
. _
,

Wow

36. How did you first hear about the Summer Science program?

I

13.3 7
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37. Why did you select this particular school?

o.
38. Who was most influential in making up your mind to apply to the Summer Program? .

4

39. How were you selected?

40. What factors seemed to be most important in your selection? '

41. Why did you want to attend this summer program? (For example: to get science training

not available An my high school, to have something worthwhile to do this summer, to

prepare for advanced standing examinations in college, etc.)

42. Would you have attendedaSummer Science Program this summer if

(1) YOU had to pay for your expendes?

(2) You had to pay expenses and tuition?

What would you have done this summer if you were riot attending this program?

2

-

43. Did you experience any financial hardships in attending the Summer 'Program? Explain:

*

44. What'were your parents' feelings concerning your attendance at the Summer Program?
A

45. What have you dons during the summers of:

1958

1957 e :

1956

46. What do you like best about this Summer Program?
, 4*,

134
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1A7. What do you like least about the Summer Program?

137

Air

deetAnI. What effect do yorxpect th#,Sumnex,Frogram toy have on your. high school work?
..,

(e.g. earlier graduation, better qualified for. coilege entrance, change in courses

curriculum, entering science fairs, applications for college scholarships, etc.)

--"'"

')

or

4

49. What effect do you expect this Summer Program to have onyou personally?

(e.g., changes'in hobbies, reading, friends, vocational aims; college plans.; etc.

L
50. Has Summer Program lived up to expectations? In what ways Aid it not?

0

In your Summer Program, give briefly your opinion,of each of the following:

(e.g., how good they are and what makes them good or inadequate):

A. Facilities. (space, laboratory, library, etc.) 4,

O

a

B. Students (ability, teamwork, etc.)
e

C. Teaching (quality, methods, etc.)

0

3.

135
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D. teXtboeks, reference books, lectUre summaries, .etc.

E. Program (courses, content, etc.)

F. Entertainment

52. If you have friends who wanted to attend a Summer Program but could not, explain why they

could not attend.

0

Al
53. What improvements,would you recommend in running the program next summer?

Z

54. Please give the name of the Science or Math teapher in your own High School Who knOws you

be
Name

Address

*.

55. Give the namepfa student in your High School of, the same sex,, age, class, abilityand in

terests as you, but wOo did not attend a Summer 30ience (or Math) Institute.

Name a-

Address

136
I

4

a.
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APPENDIX C

fir

Charts C-1 throughC-69

S
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4
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T C-1

student Distributicins By Sex In The High Schocds From Which Drawn

A

.
Male-Female "Mix" . No. of '
No. No. No. . High Schools Total No. ,of Students Represented

"Males Femaleg Total Represented Males Females Total

7 9'`
6 1.

'3 3
5 0
3 2
2 3 b.

4 0

16
7
6
5

5

5
4

1

1

1

1

1

,1
1

..

.

3 1 4 3
1 3 4 1 ' :

, I 3 90 3 4
,2 ii. 1 3 4

1 2 3 2
0-' 3

,
3 1

2 0 2 12
1 1 2 7
0 2 2. li

Single student only 261.

Totals 313

138 -

.

71

4

7 9 ,16
6 1 ' 7
3 3 6.

5 0 5
3 2 5
2 '5
4 0 4

3 12
91 3 4

12 0 12
'. 8 4 '12

2 4 6
0 3 3

24 0 24
7 7 14
0 22 22

200 61 26.1

293 125 418
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CHART C-2

Distance From Host Institution To Student's Home

Same city,-
Le's ttan 100 'miles
100 or more miles

C

Totals

Number Per.Cent of °Total

113 27%
197 47
108 26

418

o.

109%

Note: Only 7 students attended high schools not loCated in their home towns.
.

o ,

CHART C-3

Age- of Student Participants

Age Males Females Total

41000,

Per Cent of Total

12 years
13. years

1

7
-
-

/
/1 . 1%

2et 7
14 years 12 6 '18 4
15 years 46 . 21 67 16,
16 years 140 57,.. 197 . 46
17 years 81 . 321 113 27
18 years 6 8 14 --k--z.3--
19 years 1 1 '-- 1

Totals 293 125 -418_ .100%

Average Age: 16.0 yrs. 16.1 yrs., 16.0 yis.

13-9
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Grade Completed.

At". grade
9t grade

.10th grade
11th grade
12th grade

* Totals

142

' CHART C-4

High School Grade Completed

Total Per Cri t of Total

10
14

.2%
3

57 14
287 69'

50 12 ,

418 100%

Males Females
. .

10
13 .1
40 if .

209 78
21 .29

. .
293 - 125

Note: (1). 13 students in one program planned to graduate from high
school one year early.

4

(2) 5 students included above were actually at mid-year status.
'These were 'counted'in the following year -- i.e:, a mid-
year junior was counted as having completed the junior year.

,

CHART C-5
d

Do You Plan To-Go To College? °

Response 'Males Females Total Per Cent of Total
.

Yes, parents will send 6 106 445 171 41%
.4. ..

Yes, I will pay part
- ,

. of 'ay . 187
...Other

Totals 293;

58 . 245 58'
:2 2'4- .

,...
1

.

'125' 418
.. : 10b.

140 A

SD.
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CHART C-6

Anticipated College Course Of Study

Per Cent of Total
Course of Study . Males Females Total Responding

Mathematics 59 . 30 89 , 21%
Science 58 . 30 88 21.
Biological Science 7. . 17 24 6
Physical Science 61 18 79 19
Engineering 37 .. dm, 37 9'
Engineering

Chemical 7 7 2
Mechanical 3 3 1

Electrical '14 14 3
Electronic 7 4

t 7
Aeronautical 2 2
Other ' 1 1

Architecture 5 5 "*1

Medical 43_ 20 63 -15
Liberal Arts 22 14 '36 9
Languages 3 6 9 2'
Law .10 2 12 3
Teaching . 3' 8 11 3
Other Studies 14 15 29 7
Undecided,

Don't Kno* 6 7 13 ' 3

Totals' 362 167 529

Ave. No. Responses
Per Student 1.3 1:3

.141

'OS
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CHART C

ti

Have You. Decided What Kind Of Work You Are Going To Take Up?
0

2

Response Males Females Total Per Cent of Tqtal
4

No a 52 21 73 18%
Yes, but uncertain

,of it 38"
,

17 55 13 ,

Yes, fairly sure-
of it 176 66 242 58

Yes, don't think
change it 27 21 48 11

Totals: 203 125 418 100%

r

_/

142

"40

0 *

O
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CHART d -8
I

Anticipated Occupation First & Second Choices

____04v...ipation

1
._, Science

Pure
Applied

Mathematics
Pure
Applied

Medical-Research
Medil- Applied
Engineering

Electrical
Electronic
Civil
Chemical

. Mechanical
Aeronautical
Other

Architecture
Law ___

Teaching
Business
Other Occupations
Undecided,

Don't Know
No Answer

Total's

M
First Choice

% MF Total

19
55 (

.....

6
16

25
71 .

6%
17

25
40'

6 3 9 2 7

13 7 20 5 14
2 1 3 ', 1 2

4 2, 6 1' 6

8 3 11 3 4
39 30 69 16 9
21 21 5 1 16
14 - 14 3 6

11 11 3 . 5
,2

474- 1 . 3

7 7 2 '8
3 3 1 3

5' ,1 6 1 4
4 6 .. 4 1 5

5 1 - 5 1 2
5 4 9 2 10

15 17 . 32: 7 19

3 -3 1 4
110 20 30 7 26

O

10 5 15 4 14
32 . 10 42 10 _64

293 125 418 100% 293

1.43

Second C
F

.1=FM=11111

5

15'
30
55

7%
13

2 9 2
,,

5 19 5 °. .--.1..........-

a1- 3 I,
. 3 9 .-...

2
2 6 1 , 6

15 24' 6' ,
16 4

6 1

. 1 6 *1 \ ..
- 3 1 .

-8 2 ...- P

3. 1

4 1

5 1

- 2 .1
4 14 3

22 41 10
4 1

27 53 13 .

7 4.1 5
16 77 18

125 418 100%

(
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CHART' C-9

Areas-Of Anticipated Occupation - Firstvs. Second Choices

Occupational Area Males

"

Females Total
1st choice-2nd choice

ScienCe-Science (same) 15 10 25
Science-Science (dif.) 29 16 45
Science - Mathematics 15 2 17
Science-Engineering 29 29
SZience-Non-Science 27 30 57
Mathematic 8 -Mathematics 6 1 7
Mathematics-Science 12 2 14
Mathematics-Engineering 2 -- - 2
Mathematics-Non-Science 2 6 8

Engineering-Engineer 4 1 1

Engineering=:Science 22 23
Epgineering-Mathematics -6
Engineering-Nont Science 12
Non-Science-ScienCe , 9 ' 10 9'
Non-Science-Mathematics 2 4 , '6
Non-Science-Engineering 5

,
5

Non-Science-Non-Science 10 ) 18 28
Incomplete 76 i/ 24 100

Totals 293 125 418 100%

Per Cent of Total

6%
11

4 .

7
14

2
3,
1

2
4
5

1

3

4
2

1

6
24

CHART C-10

.Forecast Of Occupational Activity 10 To 15 Years From Now

Relationship To Immediate Flans

Activity 10-15 Years ' ) ,--,
Hence Agrees With:

1st occhational choke
and occupational choice
No agreement Or 'void

,Totals

Wm.

Males Females Total Per Cent of Total

171 66 237 57%
7 10 . 17 4 A

115 49 164 39
kikk .

293
.%

- 125 41 8/

144,,t .



Standing
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CHAST C-1

Present Class Stand'

Males . Females Tota

Top 5% of Class 223 99 32
To'r25% of Class 58 22 80
Top 50% of Class 8, 3 ._.. 011
Bottom 5% of Class

V
s 1 . M,

q I.'
No Response 3, j 4

Totals 293 '125 418

CHART C-12

Present Grade Average

Per Cent-
of Total

77%
19

2
1

1
r

.

100%

Average Grade Males Females" .Totai
Pei Cent
of Total

A 112 44 156*. 37%
A- 82 47' 129: 31
B+i, 51 . 16 , 67. 16
B 29 10 39 9
B- _5 & 2 : 7 1

C+ 2 --, .. 2 1,
C 1 -- - 1 1.../

No 11( e 8 p o a p e. ' 11 6 17.
.. ....,.

Totals .253 125 418

Note: Numerical Gradi Ayerages ConvertecPto Letter Averages a
Follows:

A : 96-99 . B+: 88 -91 B 80-83 C 72-75

A-:. 92 -95. B : C+: 76-79 . C-: 68-71

145
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CHART C-13 xa

'How Fast Have You Gone Through drammar.Arid High School In
Comi3arison With Other Students?

.4f

Response Males

...".J.

Females __ Total

More Rapidly Thails
Most 123 - , 56 ?- ''' 179 ::
Toalt The Same
Time As Most 1\68 68 236
More SlowlyThan
Most 2

,

. 1

, ..
3

./-- t ,
i

Totals 293 125 418

CHART C-14

.Per Cent
of Total

43%

,,, . .

?-

In 8 th Grade, Ho DicPYqUr *arks Compare.With Those of the
,,, ..

Res trtsaf the C:la , A

, , 7 '
lb/ . 4, 7 ° , .4 7

*4,.a
2-4

"Si Per Cent
Total' , lof Totals

56

.Response Males Females

Top 25% of Class 274'
Second 25% of Alt,
ClaSs r 16.

' Third 25% of
'Class 2 .

Bottom 25%
.of Class 4.4 1

/
Totals 293

PS
o

(Y
%

.f 1,7

.

5

2°

le

-5

- :,-

.0~

c
.

s;

-

,
z

391
V.*

4 **. t

t 'el 21°
..-

-
2- ,,

93%
.;

5

1

125 418 ,
.
,

.

1'00%

i

O 510

1U

r



V

/
149

I

CHART C-15
0

'AP

In What Subject Are You Getting Your Best Marks ?

Response Males, Females Total'

Per Cent
Of Total
#42941din

Marki3 About Same In k-11 .
Subjects. 99 60 159 38%
Mathematics 114 24 138 33
Science 87 17 Ni 104 411 '25English f 28 22 '''' 50 12Foreign Languages 20 20 40 10History - Social Sciences 26 10, 3b 9All Others 29 12 41 10

..A.P.

Totals 403 165 568

Average Number
esponpes Per Student L.4 =" 1.3 1.4

it

I

CHART C -16

Mathematics Courses Taken In Hijh School
Per Cent

Total& Raliing..Taken
Course Males Females

Algebra - Through
Qua ratics 279. /14
Alge ra - Beiond
Quadta s 201 72
Plane Geometry 257 101
Solid Geometry 36 15. t
Trigonometry 80 20 "".
Advanced Cour'ses 7

Totals

Average Number Courses
Taken for Student.

393 94%
4

273 65
358 86-
' 51 ' 1.2

100 ____. 24
7 _2

860. 322 1,182
-

2.9 2. 5 4 2. 8

vt
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-

A

Grade Average

150

CHART C714

, Mathematic s Grade Ave rage

Total
'

Males Females

A 55 '1.98
A- 71 . 25, 96
B+., 28 '20 48.

'17 I4 '431
B- 3,e 5

2 .1 3
C 4 2
No Response 25 6 -

-+. 31

Totals 29 3 125 41.8

CHART) C -18

Mathematics Courses Yet To Be Taken

Course Males Females Total .r
Algebra =Through
Quadratics 8' 10
Algebra --)Beyond
cluadr atic s 62 16 273
Plane Geometry 30 '16 46
Solid Geometry 180 37 217
Trigonometry 175 44 219 I

Advanced Courses 19 '15°. 19

Totals '474' 115 589

Average Number
Of Courses Yet To
Be Taken Per
Student 1.,6 . 0.9 1.41

.148

Per Cent
of Total

47%

12

1'

100%

S.;

Per Cent To
, Takti

2%

19
11

52
52

5

ci

4'?
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CHART C-19

*4- Science Courses Taken In High School

4

Course Males Females

Physics 116 - 31
Chemistry 152 81 *-

Biology 242 ,- ,/
120

General Science 195 90
Other Biological ,.

.Sciences 21 * '11
Other Sciences 28 e 7

o
Totals 754 340 '1,

.

-. Average Number
Courses Taken
Per StUdgnt 2. 5 2. 7

1 I
CHART C-20 ,

Science Grade Average

F

Total
Per Cent
Having Taken

147 35%
4

233 56
3621 87
285 '8

32 4,8
33 8

094

I
2.6

Per CentGrade Avera e Males .Females Total Of Total

Response

Totals.

ft
135 '48
80 36
2Z 15
16. 16.

3 4
1

a 1

37* 4

.. 293 125

183 43%
116 27

37 9
32 7 °

7 2
1 1

1 1

\... 41 10

418 100%

14'

4.
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CHART C-21.

Science Courses Yet To Be Taken

Course Males

41

-

Females Total
,

20 6
171

18
3

...
42
18

Physics. .

Chemistry
Biology
General Science i
Other Biological
Science
Other Sciences

Totals

Average Number
Of Couired Yet
To Be .Taken Per
Student

.

159
132

17
3

27
14

47
39

1 ,,
am OD 4/.

15
4

352

1. 2

106

0. 8

458

1.1

CHART C-22

4

Per Cent
Yet To Take

.

49 % '
41

,-, 4
1

10 ,\'4.-.._

4

I.

When Do You Do Your Studying?
Per Cent

-__,..0Response . Males Females. III Total .k.: Of'T.otal

V Mostly at Home 198 84 282 67%
Half At Home; 1

Half During Study
Periods 53 . . 31 84 . 20
Mostly During
Study Periods 14 6 .4. 20 5
Do Very Little

'"' Studying 28 4 . 32 a

Totals '293 125 : 418 100%,,.

150,
114

IP*
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CHART C-23

How Do You Divide Your Study Time?
A!

.

,

Response Males
.

Females Total

Moan Where Likely. s To *Get Poor Mark 98 44 142
Same Amount of
Time On Each

4

Subject , 54
iviOst Where -

, 26 , 80

Teachers. Are Strict 17 11 28
Most On Subjects 1 \

I Like 13. 2 \ 15-
Time Divided In Some
Other Way 111 42. 15-3

Totali 293 125' . 418

4,

Per Cent.,
'Of Total

l

34%

19

7

'''7 4

i 36

. 1-00%'

° CHART -C-24

Do You Ltsuaily Get The School Marks You Expect?
P,er Cent,

Males Females Total Of Total2.eiponse

Y4s.-
No - Lower Than

266 109

' Expected 8 3
No - Higher Than
Expected 19 13

37°5` - 90%

11'

32
ormilmlm

Totals 293 -- 125 4b8... It
,:' .

CHART C -25 >

3

100%

What Is The ReigtionshiptetWeen The School. Ma'rks You Get And The
Amount Of Studying You Do? '.

Females Total
Per Cent
Of Total

4Response Males
Good Marks, Little 4

Studying , 163 61 ,224 54
Good Marks, Hard ,

Work- , 114 50 164 39 ..

Average Marks, ,
Average Amt. of Study 15. 12151 27 6 .
Other Responses , 1 2 : 3 1.,- Totals 293 125 418 100%
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CHART C -26

How Often Have You Siliadously Considered Quitting School?

Response
.....9

Males Females Total
.,

Pericent of Total

Almost never
,-Seldom

All others'

Totals

279
10
4

120
2

. 3

125

399 l'

12
'7

95%' -

3

2

273 418 100%

.
CHART C-27

1-IiALSchool Studies Liked Most:.

'+ ,

Area of Study

"i

Males

Science 237
Mathematics 227

.Foreign isanguages 58
History , , 54
English . 70
Social Studies 8

Other Studies 36

Totals 690

Ave...ko. of responsed
perstudent 2.3

Females. Total

7`' 97 33'4
103' *
43 101'
32 86

42 112
15 23
21 57

353 1043

. 2 . 8 2 . 4
41

. 152

Per Cent of 'Total
Liking

80%
)

79 '
24
21
27

5

4 14

ns



155.

CHART C-28

.High School Studies Liked Least

Totals
3

'381 162- 543

Area of Study Males Females Total

Science . 20 45 3'5',
Mathematics 18 13 ..;." 31
Foreign Languages 98 20 .4 ,; l'18
History 87 41 128

'English '924 18 ...110.
Social Studies , 23 21 44
Other ttudies 43 34 "77.

Ave. no. of responses'
per student

,RespOnse
I.

1.3 1.3

CHART' C-29

4

Per Cent of Total
Disliking

8%
7 °

28
31'
26 c

11
^ , 18

Which School Subjects Have Influenced You Most?

cience
ZArithmetid or

a

.,-. Mathematics.
English
Foreign Languages
Art-Music
All Others.
No one in partictflar

T6Vals

Ave: no. of responses
per student 2.8 -3.0 2.9.

'NW

S.

Per Cent of Total
"Miles Females Total Marking.. .

S 236
,

232 82 314
123 64 .. 187 5
114 60 174
80 49 129
29 27 56
16 10 26

85 321 77%

830 377 1207

E,{

75

31 '
13
6

153
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CHART C';;30

How Much Difference Did It Make To You What Subjects

You Took WhenVou Entered The 9th Grade?

Response Males
. -

7
.

Females, Total Per of Total
r--

. .. .---.,____

Tried hard to get:
certain subjects

Mild or little interest
'Had no choice in school

I attended

Totals
sz

..,

- .
186 77 . 263 . 63%

35 10 ,
a

45 11 I

72 38 110 26

293 125 418 `r00%

i CHART c-31
\..

.

..
In. Which Of The Following Ways Has A Teacher Influenced You?

va

Respone Male

Caused interest in
certain subject 218

Caused dislike of
certain subject

Caused dislike of
school

InfluenCed high school.
choice. of -subjects

--teachers had.very .

. little influence,

102

18

46

Totals 439

.
Ave. no. of responses

. per student

..>.--
,

94 312 75%

.a
Females 'Total Influenced

. .

117, 63 15

,
. 190 ° 649

33* 135 32

10 28 7

36 91. -2'

Per Cent of Total '

.. . 1.5 1.5'

15:1

l
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Response

157

CHART C-32

- What Kind Of Teachers 'Have You Liked Best?
.

Mafew Females Total Per Cent of Total

Te'achers takiug
interest in my.
personal affairs 167 49 216

Teachers not paying
attention to, my
personal affairs, 2 40 122

I have noticed,little
. difference in my

teachers 44 36 80

Totals 293 125 418

ST.

155

29,

100%

-1

1
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CHAR"(C-33

Special Honors, Prizes, Scholarships, Etc., Won

Per Cent of Total
Total WinningHonor, Prize, Eta. Males - Females

Award for Scholar-
ship . 132 . 75

Aw.ard for Citiiez;1-
ship 56 13 ''

National Honor Society 107 58
Scliola rilhip winner 68 29
Science Fair honors 101 27
ScieiaWM-tftchonor s 8 6 35

Noh-Science-Math
honors .

Officer - Science- ,-

111
a.

94

Math club 39
*

. 5

Officer .- Non-Science- ,

Math club 5 3 38
Publication Editor 25 18

Officer - Student
Government 60 23

Athletics officer or
; honor .,

-4' Totals

50 11 .

888 426

Average number-
, per student

"Pt

3.0 3.4

150

5

.e

*

207 49%

69 16-
165 39
97 23

128 31
lil - 29

205 . 49

44 11
, *,

-91 22
. 43 10

,,,

83 20

61 15

131

>A*

3. 1 4

qt
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CHART C-34

Have You Ever WonA Scholarship Or Prize?

Response Males Females Total

.

Per Cent of Total
Winning.

Yes, for excellence
in athleti,cs..

Yes, for excellence
in grades. .,

,
'55

194

10

93

65

287

16%

413
Yes, for writing.orispeaking ability 49 . ....3,i 83 20
Yes, for excellence in

art or music 35 22 57 14
Yes, for all-round

excel ence 67 20 . 87 21
Yes, for some other

reaso 123 , 57 180 439
No, I ver. did win.. -. - . ;

one 27 8 35 8

4
Totals 550 244 79t

Ave. no. of responses
per student 1 . 9 2.0 1 . 9

1

Sir}ce In High School, Haw Many Times Have You Been Elected

To Some School Office Or Committee?

Response Males Females Total Per Cent of Total

Never .
Once

74
57

. 7

11
81
69

19%
16

a

Twice 44 14 58 14 -
Three times ' 27 .... `36 9
Four or more times . 91 83 -174 42

Totals 293 125 418 100%

157,
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CHART C-36

Which Of The Following Have You Been?

.Per Cent of Total
Response Mal/es Females Total olHaving Been

Scout patrol or
x.o4p leader

Captain of an
athletic team

Manager of an
athleticjeam

Manager of publica-
tion, play or other
non-athletic event

President of 'school
or class

President of a,
school club

President of a non-
school club

142 43

71 22

.
32 4

I
I'

67 39

86 5,3

109 5.3 i
94 560

185 44%

93 22

36 9 .

106 25,

139 33

,
162 39

150 .36
Secretary or treasurer

of any ,clulis f51 103 25,4
GI/hair-man of a

committee 181 98 279
None of-triOse ,,

*. 30 2.
35

.
1

61

-67

,..,Totals /476 1439 '

Ave. no.- of responses ...

- , per student 3. 2 3. 8 . 3. 5

158

e



Response

Be on the honor roll
Valedictorian

' Class or school
president

Member of an
athletic team

Act in a school play
Play in a school band
Member of debate

team
Reporter on school

paper
Captain of athletic

team
Editor of year book

0 Member of glee club ;',

0

.4

161,;

CHART C -37

Which Things Have You Seriously Wanted To Do,Or Be

Since In High School?

# _

Editor of the school ',
..,., paper

,...Member of fraternity?'
q?,Be a cheer leader

None of these.,

Totals

Ave. no. of respohses
per student

Males

.

Females'
Per Cent of Total

Total Wanting

157
164

l52
.

100
85 .

66

257
249

21.8

.

61%
60

'52

162 29 191 46
99 71 A. 170 41
80 46 126 30

88 32 1 120 29

64 44 108 26

92 F 15 . lor 26
60 45. . 105 - 25
50 48 98 ,, 23

57 ,40 '97 23
61 20 81 19
la 56 .66 . 16 44

9 3 -12, . 3

1305 700 2005

4.4 5.6 4.2

15,9

a
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CHART C--38
-

. ,°

, Language

Foreign Languages Studied ti

Per Cent of Total
Males Females , 'Total Studied

,---, .7.--

French 118 81 199 - £ '. 48%
Latin 135 57 192 46
Spanish 56. 21 , 77 18

German 47 4 51 12 ,
Hebrew 18 1. 19 4
Russian 6 3 . 9 2

Other s 8 -..--- 8 2'

Totals 388 167 555'

Ave no. per
student 1.3 i. 30 1.3

-CHART C-39

Foreign Languages Readily Read

Language Males Females T.tal
Per CentRf Total

Reading

French 62 50

,---.

112 \ .27%
Latin' 339 20 53 13

Spanish 23 13 36 9
Germa 21 2 , 23 5

Hebrew 12
11

*. 13 3

'Russian 2 . 2 1

Others .9 3 , - 12 3

Totals 161. 89 251

'Ave. no.. per
student 0.5 0.7 0.6

160

4
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1 6 3-. ,

Parental

.

CHART C-40

Mother

*Total

Occupation

Occupation .

M F

Father

..

Science Professional .,
Non-Science Professional'

,Engineer
Business
Education %. -

Goyernmetit Worker
Wage-HouiVkorker
Technician

Clerical
Military ,

Housewife
-,......0friit

4,
......

T;34. 1 a

Total % Total M F Total_
18

.27
20
93
25
14
48
30

6
9

,-
3

293'

.
3
4
2

30
iS
13
30

7

7
5
-
9

21,
31
22

123
40
27
78
37
13
14
-

t 12

5%
8
5

29
10

6
19
9
3
36
-
3 f

8 - 8
3 - 3
- 1 1

3 8 11

52 25 77
3 2, 5

"17 17 34
2 4 6

35 14 49
.. - -

164 51 217
lg! 3 7

2%
1

I
3

18
1

8
1

11
-

52
2

125 418 100% "" 293 125 418
wP

/100%f
i

J

161

I

1

S.

" o
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CHART C-41

Parental Education

'-Type of Education Father
a

M F Total % of ,Total M F Total % of Total
,

Ph. D. 14 5 19 4%, 2 2 1%
M.A. or M.S. 28 12 40 10 17 11- 28 6.,
B.A. or B.S. 58 19. 77 19 56 27 83 20
1C4. D. or D. D. S. 13 3 16 4 1 1 ,1
LL.B. or LL.D. 12 11, 13 3 - 1 1 1

Some College 30 '21 51 12 -24 26 50 12
Business College 2 1 S 1 15 03 18 4
'Teachers' Colleges - Rd* 9 - 9 2
Nursing School - ,,, - - 8 1 9 2
None 129 17 186 44 151 53 204 48

k Omit or Don't know
-All

s, 7 6 13
-----:.

3 10 3 13 3

Totals 293 125 418 100%, - 293 125 418 -100% : ,.
; (

, t

Mother

L

CHART 42

Have You Had Any Scientists in Your Family

Response Males Females Total- % .01 Total,

No 222 92 314 75
Yes 69. 27 96 . 23.
Omit 2 6 8 2

Total 293 125 .418 100%

. 44,

A .") O

orl
c.?

#44

U.
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getft. Uncle
Fa the r
Cousin
Grandfathe r
Brother,
Mothe r
Others'

Totals

0,

165

CHART C-43
a

Relationship Of Family Scientist To Student
.4\

4

4aleg F4emalels Total -0011Per Cent of Total
f

25
19
11

6
4

. 2
2

,15\
7

3,
1

:..

3

7-------.,33,

24
18

9
5.
2

,5

< .

.

..j
-4,

35%-
25 .

19

9
5
2

5

69 , i7 96 10,0%

tHARVC-44

'!
.

Person Most Influential In The Development

'Of Student's Interest In Science Or Mathematics

t4.

Person

*

Malcics

,

"

.,

,.

Females TCItal e <P,,er Cent of Total'

High school teacher
Parents
Student himself
Friends .
Other relatives
Nti one person
Omit I-

0 .
Totals

..t../

158
43
2
10
8

21
30

- 95
6
5

4

10
2

253
49
2/1

. 14
11
31
32

,

.

,/ .

'1.0

60%
12
7

3

7

8

243
.

125 418
0 .
.

100%

r
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CHART C-45,

When You Entered The 9th Grade, Who HaiMost To Do'

With Choosing Your Subjects

Response Males Females Total
. ,
Per Cent of Total

Chose;them Myself 149 64 2134 9 5 1%

I.
I-ad no -Choice
8th grade teacher pr

52 22 74. ,.
, 18

counselor 48, 18 66 16.
Parents or guardian

ir,,,,
Totals'

44 21 65 + 15'''

29.3 125 418 100%

,

CHART C - 46

Who Or Whgt Influenced You Most In Deciding The Work

You Are Planning To Take Up?

,ko

msponse MS.les Females Total Per gent of Total

'Parents or guardian 78 40 118. 28%
Tried it'and liked it 78 30 ).08 26
A teacher or counselor 68 26 94 22 ,

A friend of the family 14 5.; 1 9 5

Not yet decided 55 c 24 79 19

125 - 418 100%,Totals 93

"-a

fl

O

..

4
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CHART C-47

4

'With Whom Do You Discuss Your Vocational Ambitions?

Response Male's

t

Females Total
. -."

With parents 164 73 237.
With various friends 120 37 157 .

In school 41 19 Co :..Others 22 7 29 .

No definite vocational
plains 29 12 41

Totals 374) 148 524

Ave. no. of responses
per student

Per Cent of Total
ReErf)onding

1.3 1.2 L3

s.,

CHART C-48

or

When You Have A Difficult Personal Problem,
.

Which Of The Following Do You Da?

Response Males Females Total

Ask help from parents bb 79 ,145
Work it out alone 87 20' 107
Ask advice of close

friends - 50 25 75
A:Ask help of teachers 37- 42
Other . 47

, . .
Totals 287 . 156 443

,

. . ,_
, .

Ave. no. of responses es

per student .s , 1.0. 1.2' 1.1

57%
38
14
7

10

J

0

Per Cent of Total
Responding

35%.
26,

,18
.10:
18
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CHART C.,44

Apart From llomewor z, Which Two Things Take Most

Y Of Your DaytimejAfter School?

Response . Males Females Total
Per Cent Response

Per Student

Spending time -with :
friends 114 42 156 37%

Reading for pleasure 88 48 136 ? 33
Radio or teleilsion;. 86 40 126 30

Doing chores Wt h me 48 53 101 24
Sports - 87 ° 8 95 23
Working on h bbies' 66 11 77 18 ..

less is 4 4.
,.,Special

11711.18le, t, etc.) 36 30 66 lb
Working for nioney 36 4 40 10

Other or none of these 25 14 39 9,

Totals 586' 250 836

CHART C-50

Which 01 The Following Do You Do Fairly Regularly At Home?

\
,Response Males

,Cook, set table,
,...

do dishes
Clean house, make

beds, wash,' iron I

329

335
Tend lawn, garden, 328
Take care of siblings,

pets .
.-

. 210
Tend to furnace, ashes,

etc. . 225'
Tend to famay auto 172 ...../

' Do *hat I like 109
Noneof these'

r
Totals -

11

1719

Per Cent Response
Females Total Per Student

313. 642 153%

304 439
61 389

85 295

57 282
. 25 197

2.1

1 12
-

.86? 258

Ave. nt:S1- fe sponse s
per "student 5.9 6.16 fi

71

67
47
31

3

4
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CHART C-51

..
Which Two Things Take Up.Most Of Your Evening Time?

Study' g
Re a mg for pleasure
S. ending time with

friends
Working on'hobbies
Talking with parents
Radio or television
Practicing music

lessons
Painting or drawing

.
Totals

Per Cent Response
Males Females Total Per Student

215 95 310 74%looz' 47 147 35

104 30 134 32
67 8 . 75 18
29 i 34. 63 . a 15
40 10. 50 14 12

26
5

: 586 250 836

23 4- 7 (
12 .r. ..-)

3 ' 8 2

167

O
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CHART C-52 r--

Hobbies Engaged in Since Entering Secondary School

i

Hobby or Activity Males Females .Total
Per Cent
Per Student

Reading 35 4. 86 21% "

.

Writing 15 270 35 8% .

Science Studies 80 11 91 22%
Music, 68 , 4,7 115 27%
Starnp,1 or Coin Collecting. 80 '10 90 22%
Science Collections 22 Z. 24 6%
Other Collecting 14 10 24 6%
Science Projects 31 10 41 10%
Creative Arts 19.. <23

c
42 10%

Building Models, etc. 43 --, 43 10%
Radio, Hi-Fi, Electronics, etc. '57 __ 57 14%
Domestic Arts (Sew, Cook, etc. ) 1 ---/-30 31. 7%
Gardening 7 3 10 2%
Working with Cars, "Hot Rods, " etc. 15 _..2.. 4%
Photography 70 l'i 87 %
Interpretive Dancing 1 15 16
Speech, Dramatics 14 11 25 6
Sports 117 \ 37 54 37%
Gaines 39 2 41 . 10% .

Social 12 (1,

Other Ho ies, 7 6'
18 4%

3 -3%
No Response 11 13 4 6%

Totals -7.58 324 1, 082 ..
1 Av. No. Hobbies per Student Z.,6 2. 6 2. 6 '

"7-

/.

6

168

.00

ca
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CHART C -53

.Special Scientific Equipment in Which Competent to Use

Type of Equipment Male,s .Females Total
% of Total
Using

MicroscOpe 91 20 11i 27%
'Physics Apparatus 76 9 85 20%
Chemical Apparatus 57 14 . 71 17%
Electrical F,Equipment 56 1 57. 14%
Biological Equipment 36 1.6 52 12%
Balances 36 10 . 46: '11%
Slide Rule 35 .3 38 9%
pH Meter 18 6 24 6%
Telescope 9 9 2%
Cdtnputers 7 7 2%
None 15 4 19 5%
No Answer 99 15 114 27%

Totals 535 98 631 .

Av. Nol Responses per Student 1. 8 0. 8 r. 5

- t

0

1

a

.1,6 Ir
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,CHART C-54,

Clubs And Extra-Curricular,ActiVitiqs In Which Active

Club' or Activity
.

M F Total'
129 39 168

99 - 32 131
; 5-3 157

62 42 104
O 45 27 72

91 34 125
23 10 33

152 46 198
23 12 35
23 12 35
27 22 49

gl0 9 19
1 ,

'22 5 27
14' 1 15

8 2 10

6 5 ,, 114

10 22 32

18 ,,, '18
11 Ai' 31
25 12- 37

1 ' 1

T 903 405 1308
, -

3. 1 3.2 3.

Formerly

el

Sport's
Math-Science clubs
Musical activities 104
School publications

ther clubs
Science Fairs
Religious groups
Scouts
Student government
Foreign language clubs
YMCA-YWCA ',

et

Dramatics
Science Clubs Of

America
Speech or.debate
Service clubs
Social clubs
4-H Clubs
Boys Clubs of

America
Misc'ellaneous "

None- " .,
No answer

otals

Ave. no. responses

% M F
Now

%

v

Total

40% 183 33 216
......,

52%
31 . 135 33 168 40
38 99 47 146 35,
25 89 30 119 28
17 67 / 40 107 26
30 62 16 78 19

8 50 19 69 16

47 33 12 45 11

8 28 14 42 10

8 21 10 31 7

12 20 10 30 .. 7

18 12 30 7

6 19 9 28 ., 7

4 '' 20 4 24 6
2 19 24 6

3 10 li 20 5

8 2 7 2 t
r a

4.., * 8 , 8 2 ,

7 21 37 58 14

9 23 20 43 10

1 . - 1 -

928 36$ 1296

1

170
ft

'3.2 2.9 3.1

r
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CHART C-55

'Changes In Kinds Of Clubs Or Extra - Curricular Activities
In Which Active: 'Formerly Vs. Now

Uhane Males Females Total Per Cent of Total
Increase 126 56 182 44%
Decrease 116 57 . 173 41
No change

Totals

sr 12 ^63 15

293 125 418 100%

`-\ CHART C-56

Who Interested 'Yo4 In The Particular Out -Of -Class

School Activities That You Joined?

Response Males Females Total , 'Per Cent of Total
W.' s interested, so

looked up groups
Some of my friends

got me started'
My parents got me

started 4

teachers got me
interested . .

Do not take part in
school activities

Totals

.

178 75 253 -

65 27 92

16 13 29,

18 9 27 1

16 1 '''44.:,,. 17

. 293 125 418

171

9

4%
'f

22

7

ti
6

4

100%
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CHART -57

Iri Which Sports Have YotiBeen On A First Or

Secon String -Tearn, in High School

..

Hardbali*Vr Softball
Touch or - Tackle Football
Basketball;
Hockey
Volley Ball
Tennis' =
Swimming
None- of These 4

e

. Totals

Ave. No. Per tudent

A,

1

Males Females Total
Per Cent

Participating

61
63
62

11

25

. ?6
63

, 8'7'

41. 18%
'15%
21%

5.. 4 9 2%
18 21 39 9%,
29 9 38 9%
17. 3 20 /5%

169 78 24? 59%

4 24 155 . 579

1. 4 1. 2 1.4

CHART C -58

D6 You Compare With Your Friends In

Response

Better Than Averag
About' Average .

Below Average

Totals

Athletic Ability?

Males Females Total
Per Cent

Total

116 32 148 36%
95 65 1 38%
82 . 28 10 26%

293 a 125 418 100%
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CHART 6-59-

On The Aveage, HowMuch Time Do You Spend

heading Newspapers Each Day?

(

Response Males Females Total
A

Per Cent of 'total

Less Than 5 Minutes . 33 3- lit 36 9%
Daily
5 to 10 Minutesyaily. 41 20 - 61. 14%
10 to 15 Minute Daily 82 36 118 , '28%
15 to 20 Minutes Daily 68 36 . 104 25%
More Than'20 Minutes 69 30 99 24%
Daily

Totals 293 125 418- 100%

7.
..-

Re(sponse

CHART C -60

Wpat parts of the Newspaper D.o Yftiu. Regularly Read?.
Male s Females Total

PerCent of
Total Reading

241 110; 351 84%
ZIO 370* 73%

t 74 201. 48%
174 30 204 ..49% a

18 3 21 5%

7/f6 308 1,084

V

2. 6 2.4 2. 5

r News Section
Comic Section

I Co lutnns and Editorials
Page 127
Sports Section -\ (
I Do NorReadii.n); Part
Regularly

Totals

Average Number
Response's Per Person

173
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CHART C-61

Magazines Read

Type of Magazine Regularly

\__,

Picture'
Light- Reading
Popular Science
News '
Men' s -Women's
SPorti

4Advanced Science
Huinor ,

Literary
Religious
Science Fiction '.
Busingss
Other
None
No answer

... Totals,

M

148
13"1

159

F

82
64
2,9

Total %

55%
47
45.

230
195#
188

119 45 164 31
26 60 86 21
56 3 ' 59 14
30 1 31 7
27 4 31 ' 7

21' 8 29 7

5 4 9 2

8 f .. 9 2

6 , .1 1 7 2
15 10 25 6

5 3 8, i
4 6 10 . 2

760 321 1081

M
---

120
102
120
-82
21
39
23
22
27

41

2

7
16
4

--18

Occasibnally

F . Total

158
47 149
25 g 145
41 -123
38 59
4 43
2 25
1 *23
5 32

4
2,

3 10 r>
5, 21

4
13 31

607" .222 829 ...,
..,..

Ave-. no. per person 2.5 2.5 2.5 2.V0 1.7. 1.9
, ..

1

1

. .,

38%
:36
35.
29, ,

14
10

6
5
8

7

1

Icy
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CHART C-62

How Many Books Do You Read FOr Pleasure

\
One or More Per WI
One Eyery 2 Weeks
One Each Month'
One in 6 Months
I Hardly Ever Read
Book For Pleaitire

I

Males

ek 54
77

102'
35

Totals

4

Type of Book

Recent Fiction
Classical Fiction
Popular Science
General Non-Fiction
Biography, Auttobiog
Science-Math Textb

25

293

Each Year 7-

Total Per Cent of Total. ,Females

32 86 21%
38 115 27%,
41 143 34%
11 46 11%

3 28 7%

125 418 . 100%

CHART C-63

Last Three Books Read

P,hilosopty
raphy
oks

History; World Affairs
Religious
Science Fiction
Hilmor
Advanced Scienc
Technical ("Do:-It
Sports
Mystery

1

urself")

Totals

Per Cent'of Total Read

Male,

42%
15%
12%

7%
4%
4%

1%

11)

2010

2%
2%
1%

1%

7

lop%

175

Females

.10

Total

52% 44%
25% 18%

3% 10%

100%

5%
3%

2%
2%;
2%
2%
1%

i%
1%'

100% -



CHART 6- 64

Sources of Books and Magazines Read

Source Male s Females
.

DAS
Per Cent
Using Source

SchOol or Public

._...........
.

Library 224. 88 312 74%
Personal or Parent

Subscriptions -152 - 60

,

212 51%
Buy at Bookqtores,

Newsstands 125 55 180 43%
At Home' 51 -32 83 20%
Borrow From Friends 36 15 51 12%

Other 7 2 9 2%

Totals 595 252 847

Response

Yes
No

o.

4

CHAR T= G-65

Do You Have A Science Library of Your Own?

Per t
Males, Females Total Of Total

172 36 208 ' 50%
121 8,9 y .210 50%.

.

Totals 293 125 418,. 100%

ti

0. %

176
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CHART C-66

Number afi.Books In Persona Science Library

Number of hooks Males .

.

TOtal
Per Cent
Of Total-4

1

,>,

1 - 10 45 18 63. 30%
11 -20

_-
51 - 76 58 28%

°'21 -30 . 30 4 34 16%
31 -40 12 -- 1 13 6%
41 - 50 14 3 17 8%
51 -100 12 12 - 6%

.101-200 5 5 3%
200 or more 3 4 2%
Don't Know 2 2 1%

.:.
Totals "17 2

t .0

36 208 100%

Response

Yes
No

7

rry

CHART C-67

You Have A Science Laboratory t Home?

ti

Per Cent
Males' Females, T94%1 Of Total

83 12 95 - 23%
210 113 323 77%

Totals 293 125 418 ,100%

. .

177

o

00.
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CHART C-68

Type of Home Laboratory Maintained Ir

Pet Cent
Type of Laboratory . Males Females Total Of Total

. .

Chemical 47 % 5. .52 43%
Electrical-Electronic 35 1 36 30%

4Biological 15 7 22 18%
Physical - 4 4 3%
Astronomical 2 .. 1 , 3 2%
Others,. 4 1 5 4%

Totals 107 15 . 122 100%
- ..

Note:-."Totals" Entries do riot agree with "Yes" Eritr' s in
Chart C-65 due to fact that some students listed two or
more types of Home Laboratories.

CHART C-69

e .

Social Acceptability Scores On "The RBH Personal History

V

Questionnaire For High School Boys (Foam A)"
v

Student Grouping Mean Standard, Deviation"

.Male s ^

Females
88. 4-

; 84. 0
18. 5
13. 3

Grades 8, 9 and 10 84.7 18..2
Grad.es 11 and 12' 87.7 16.9

Classroom 87.1 16.7
Classroom - Laboratory 86.1 . 17.8
Laboratory ;88. 3 16.8

All Students 8./1. 1, 1/. 2

,

J

.
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APPENDIX E

Chaits E-1 through E-32
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CHART E - 1

*

Sources Through Which Students First Heard Of. The Summer Science Program

Source Of Information

Males

High School Teacher 53%
High School COtinselor 13
Local or Outiaf-town Newspaper 8

Friends , 5

Parents or Relliativs 3'
High Schap', Principal 6

High School Bulletin/ Board 3
Unexplained. High` School Source 7

Miscellaneous' Sources 2

No Answer .
Totals

a

9, C,

Percent Of Total

Females Total,

318% 49%
l'$:: .13
L6 11

9 6

9 5
11 4 ,

,

f3
/

3

5
1

16
3
1

100%
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CHART' E 2

Reasons 'Students Selected The Particular Host Igstitutions Involved

a.*

a

. Per Cent Of Total
Reason For Selecting Male s Female s

General interest in program or specific
courses offered. Facilities or oppor-
tunities.offered. Chance t obtain early
college admission or ad ced study.
t-to

Only program awar of, oronly onebeing
offered in the im ediate area.'

27%

;,

26t;ON . 27%

Total

24, 14 21

.Closeness tnor convenience to home.' Op- 16
portunity to live away from home.

t .1

Prestige of institution or staff members.
% c' .

. ,

Only program applied to or accepted by.
First program fo whicb. accepted.

.

Desire to attend sameschoo1 for col-
lege.- Pa'st attendance," at .same school. 4, 7
Pigram offered in holrne high school.

1, 6

18
4,

16

5

Recommended by teacher, - parent or

puratiori or'tiMing of program.

3.

3.

Only.. program to which' eligible. due to 2
grade level.

. ,
. -

Choice ade for student by high school.,

, Be e chance 'for ac6eptance due to large
ber of awards being offered!

Miscellaneous or non- applicable responies

No answer
Totals

.

, 4
170%0 100%

181-

. . _

5

3.
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CHART E -

Person Most Influent In Ma
Summer Science Pro ram

of Teacher

A

. lo
i`ng Up Student's Mind To Apply To A

(

Males
Per Cent Of Total

`Females Tota

30% 33% 31%
, Parents 25 28 .

he eat' Himself , 27 2.0
High,Sc Guidance CouuSelor 8. 'u 7 -C\
Friends
gigh. School Principal

2-,
3

5

1

Other Relatives 1 3 .
No Answer 4 : ' 3

Total
6 A*

26
25

7

3
2
2

4 .

° 100% 100% irocio

CHART E - 4

How Student Felt.He W s Selected .

;
ehection Factor *

1p

Test Scores . 30%
Recommendations .s/20 V

High 'School Grade s 17
Interest andAspirations in Science 6
Overall,- Glob'al Evaluation J
ExtracUrricular and Science A9tivities 1.
High School Did Selecting 1

.character //or PersOnality .. . 1

Other Faaors 1

:"By Application" , 5

"By A Committee" . 4
"By Personal Inter4iew" op 2

DotPt Know , 4 , 4
No Answer .,, c. 5

t,
Total 100%-%

,, .
. ll32 -,

;

Males
,er Cent Of oral

Females' Tetal

31% 30%
22. k 0

. 25 , 20
2 r 5

2 3

2 2
. 2 1

1

4
4
5 i."

3
2 B .3
1 4

100%100%

'1
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"

V

leactors Which Student' klelt'Were Most ImportantinHis Selection
?"' -

.185,

E -

der entOf Tot41'
Selection Factor . Itiales' - Females. _.....___,_..._...k..._____ :

.., ,

High School Grade's -.\)i.
Test Scones . "21
Recommendations . 12
Intelest_and Aspirat4ons i n-ScieriCe 9
Overall, Global Evaluation-, , ; 7
Extracurricular _and Science A ilv'ities,', 5
Char,acter or Personalty ''''' 1 ,
High School did Selectin \ - .... _-
Other Factbrs L'
"By personal Interview"
*
t'By Applicatioxi" j , .'"I
"By A Committee" -,-,

4 \-
Dorlit ,Know ...

. , .).No Answer

Tota5
. .

r
A

-

6
a-, ; -12

°:5 j

ff

E.

A R

. -
7

4 -7,
N

.

j

r
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CHART c.

Why Student Wanted To Attend A Summer Science Props

I

. 1 .. Fil Cent Of Total
,.,Reason For Attending / ,. . Males

6 4Desire_to obtain sciPmce firs- not
available in the hoixte high school, or"
to further science knowledge or in-
teroests, or to broaden exposure to
science.

To qualify for earl college admission .,9
or advanced.'

Desire to be better prepared for college
work.

Aworthwhile wa.y to spend the summer.
Something to do. 6

To`Ilearn more of occupation in, which
interested. General Guidance or
orientation to assist ,in career decision.
To test career interest.

T discover, specifically, .what re-
search work in science

To find out what college is like. To . 4
test ability at. college level.

To increase chSnces for scholarship
.awa4d.

.7

TO better highNstchoOl perfoFmaiic . To 1'

better study habilfgenerally.

The financial benlefitkinvolvEd.

Tc6eet new friends or interesting
peOple. 1

Miscellaneous
No Answer

Totals

1

No%

Females Total .

% ' 47%,

1 .

16 11

14 10

11 9

4 7,

'2 O

8

6

33

1

,) 1

100% 100%
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CHART E - 7

Fina_4Pial Hardships Encountered By The Student In Atteilding The 1959 -

Summer Science Piogrkm

"Did You Experience Any Per dent Oft otal
''Financial HardShips ?" Males Females Total

No 84% ' 8'5%
Ye.s 14 10
No Answer 2 5.

Total 100% 0%

I

4.

CHART E'-

84%
13

3
100%

Anticipated Effects Of Increase0. Student Costs On Summer Science
Program Attendance 4

,
W u1 yr111 ln a vP item:le&

. a Summer: Science :irogram
thi si.unriier if:

'Yes k

Yes- 7 Qualified
A t,,No.

Not Sire
( No Answer

Totals

3

You had to pay fOr 1

you expenies? .

Males Females Total

. You had to, pay ex-
'spenses and .tuition?

'lviales Females° Total ,

50%
4

"43%
1

48%
3. ;

t
17%

i 6

26% .20%
4 5

6 -

i.
41 38 '67 ".. 43 :65

5 6 2 5--
4 11 6 4 6 ,.. 5

100% .100% 100% 100% 100% = 100% -

.

1
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:' i tz)Summer Job 61%. 44* 56 70.,.

'--:, Traveling-or Visiting 6 ' 1.6 9
Attending Summer SchoOl 7 ) 10 8

Studying at Home 5 : 7 5

Attending Another Science Program 3 3 3
. Sports 3 1 3

Reading
-,

. 3 2

Attending Summer Camp 1 4* - Z

Working on Hobbies or a Project 1. 3 /Z

Other Activities 1 Z' 1

Nothing ipecial ("Loafing" 1 8 8 8
o

Don't Kr}ow or Uhdecid 1 , 21 , 0;1
9 100% 100% 100%

J

188 . -sat-

CHART E - 9

Prrthable Student Summer Activity Had A Sumtner Science Program.prot
'Peen Attended

i Per Cent Of Total k

Summer Activity Males Females Total

0

v

4

186
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NJ
Student Partici=pant Summer Activities Prior To 1959

I t.

189(
. '..._..1

.. (C H A R T E - 10
J

- Activity S198
.

M F Total

Summer Job . IT! 25% 34% -29% . 19'V
Traveling or' Visiting 15 - ,29 19 `. 16 24
Attending,Surnmer School 8 4, 10 9 3 6

'Attrding Camp 7 6 7 11 7
Sports 7 3 5' 1 la 6
Studying at H e 5 6 5 2 4
Reading \ 3 '4 '3 '$

--"Hobbies or Pro ects ' 1 1 1 2 1

'Other Activities ,It ' - 3-\ 1 - 3,

Don'l Know or'Recall, ' 1 2 2 4 5

4.,

O

1956
otal M -,F Total

A
.

26% 22% 16% 20% '
,,

18 16, 2: 0
. 4 2
10 18.
9 7 .6
3 2 6 3.
4 3 6 4

1 1 1

2 1

Nothing SpeCial ("Loafing") 14 10 lir\1440 1
1

23 16 20
4 .6 7 ,'7

Totals : '
p

WO% 100% '100% 100% 100% 100% 1 0% 100To 100%
...

..°*
.

.4t
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CHART E - 11

Ways In Which Students Earned Money (Non Family Jobs)

_Activity
Per Cent Of Total

Males Females, Dotal

Baby fitting, Care ofePets .16% 5%) 21%
Mo g Lawns, Shoveling Snow- 19 2 15
Running Errands 11 j4 12
Paper.Route or Stand 14 3 12
1-1-nutieWark, WindoW Washing i 10 17 11

Helping in_a Store , 09 7 8
Working oh a Farm 5 / 6 5

Deli -very or Messenger Boy 3 3 '. ',,
Helping in a Gas Station -, 2 1 ' .1

Helping in,a Factory .1 -. 1

Otker Activities.,
.

e * '7 5 6

*100% . 100%
10 .5None of hthese , . .. 4 ,,

r
.

.14

e:L

CHART , p 12

Parental Feleling Concerning Summy Science Program. Attendance

Feeling

In Favor
Neutral
Against

Per Cent Of
i;Females 'Total

93% ) 93%'
6 6 .
1
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CHART - 13

What The Students Lila. Id Best About The Summer Science Program
t

I

Factors Liked Most

Laboiatory-reses...4h work or experience.
Use of special equipMent:

Coursesor program in general. Unique
opportunities and variety offered.. Li-
bary facilities and read)_.ngs. Work,in
new and/or advanced areas. Conferences
and seminars.

s.

Te.ar....b.ers and teach ng methods. In-
divictial attention and perso'nal interest.
Meeting and wafking closely with
researchers.

New .friendihip.1 nts'of isnilar
abilitiei and. interests. .)istry zid;
unity .O purpose towarcft,-
working and learning to get ho w 11
with students of eqnal"Oi higfict...41;si :

"Bull sessions. r

NeW..knowl d 8e Studying ,and g
in conc.ei?.1-rateion. every de.j. 'Learn-
ing new study skills and work hapits.

. .

.* 44.General...academic or intellectual atmos-
phere. Full vigorous schedule of study.
Informal, 'lack of prefsure and.tg.racies.
General facilities offeed. ./ault.ap-
proach. 'A foretaste of college'lifee

4

Per Cent Of Total

Clas s Lab. Lab. Totals

s

e.. 0%

13.1

9.

20. 5t.

,7.4

189

0%' 39.2 %. 21. 8%

23. 4 12.0 19.0
f

*8.'9 8.8

,8. 9 8.7

0

4. 7 4. 6 -, 8.0

9. 8 ( 5. 1' 7. 5



CHART E - 13 (con2t)

- 192.

e .

.

Fdctors,Liked Most s' Class

Per 'Cent Of:Total

,The lectures and other presentations. 1 0%8%
. .

.

Field trips and learning through arne.,.' \
-tOrganization of program, Class in nning, ), ;

. .

size, 'make up and scheduling. Individual 5. 7
help and counseling. Informalityand
flexibility. .,

. _. . . ,

The challenge of hardwork. Responsibility.
Competition and stimulation. Feelings of 12, 3. /accomplishment.accomplishment. .

..

Indepnaence, Choosing own subjects and
working on .own problems. Studying on
own'and thinking fox self.' Working at own 2. 5-

/

pace without homework and strict ..

,

14 di s CiPline. 7`, .. /
/ . /

(...
"Everytiring",4--, ( .. / 3. 3

('Recreaticpn, extracurricular activities, 1. 6
etc. I,

. .
. /\ .

. .. . .
.Finantial 'rewards. Stipend.

,,

a
Totals

(Class
Lab. Lab. ; rotal

;

.

.

8.

5.

7%

5

1 :

9. a%

c 2. 3

4

1.)1

6. 8%

4. 4,

ci
Al. 6

-, ,/ s
- .

0. 9 ke.8; 3. 6
yi . .

'
1. 7 '3. 7 2. 6

,
4'i : (

1. 3' 2 2. 4 1 27;1',

2. 1 12

1.8 0.7

100% 100%

*kt ifs '+
,

...411,1110:.

100%; 100%

-\
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CHART E - 14

r . 4A '..t 1) .... .. . sWhat, The Students Liked Least About The Summer Science Program
1 - \\

I

Factors Liked Least

Courses. Th homewprk with too
little time in which to do it Courses not
liked or not interesting. Limited se-

.lection or lack of choice of courses or
,projects. Not, enough mai, courses.'
Lack of individual project. Too much.-
extra work.

Organizational problems. Poor schedul-
ing or lack of adherance to schedule.;
LackpfotZ.chvr variety. No change of
classro or break between classes.
Critism of library) athletic, etc ad- , 124'
ministration - especially insuffic ent
number of heavily used "reserve ' books.

uch emphasis on grades. Exi-,,,
cessive distanc'es betWeen classes

.#

. z4

41
: Rigid or unrealistic 4iSciplin5. Regiment-
,-ation. Complete hegr,egationiof sexes.

.
Requirekstudy halls. Strictness. Curfews 5.3
,too early,, too late or not enforced. Re-

.... arrangement of curfews: Week-end curfews.`
. . t. . -I ,,:

Lack of tinoie. Can't complete assigninents,
do,goocitjob, get to details, etc. "Cramming.."
No tirne,to enjoy-recreational-facilities. No
perionai free time.'4 Too little time for meals,
etc. Too little laboratory time.

.

.

Per gent Of Total,
Class

ClaSs, Lab. Lab. . Total

6.2% 22..Z% 14.1% 15. 6%.

4

1 "

13. 10. a--

. 9.7 10.6 1.8

4Field trips. Uninteresting or poorly planned. ,;
TQo Many at one time Too much travel time 1.0 , za. 0. . . 4

3
Not enough time at place visited.

., .. .
I 'I

Nothing liked least. Enjoyed everything: 7.1 ' ,4. 9.
\

.3

-*191

6. 5 6:0



CHART -E - 14 lcon't

Factors Liked Least

R ecreation. Mandatory
Poorly 'scheduled. Need mor
or less(Poor w

-;

194

Much.
recreatin

k=es'n,d

-Lack of suff cierif sleep. .'s
,

Lectures not good, "nottnterestini, toot,
long or too ,frequent. `Go over studqntsi'

e

heads.

Comp laints regarding food,
general facilities.

services or .

Teachers and'\teachiako. 'Pace too fast or
toasslow. To routine or too intensive.
Too much ernp sis on basics or too liar? 1.'8
row a field. To much memory work
TOQ many tests. Certain teachers, or
methods disliked. \

k

Time wasted dile to f
details or through repi on of material'
already covered. Lac f workto. do..

,1

-

Per Cezit Of "Total

Class °.- Lab.' Lab. tale

13. 2%
a

21. 2,

8

5.3

Se

3. 9% 4i 5: 6%.

fg
1.8 5.6

3.4 -7 7. 0 5°. .

7 :4 1. 8 4.,1

. ee,

o . 5 ._ 1-s
./ .

. , .'
. 0.-

Poo much pregsure; tension; strain, rush. 8. 8 Q ;21:: 5 ...!
.,. . - te.

, .

Long commutation during " r"ush" hours. .Too 3. 9 -
:7-7 i'much time on-train. flomesiCkness. ,, , . , t w.

Program too short' in duration..

,Not enough time in lab. Tofrittle
icipation.in resefarch PiojectS. Dislike of
work with animals,

Loss of income. through lack of
job. Inadequate

1.

urnmer

0.99

9

oQ

*2.'5

2.c9 Is,13

4-

-74.' 192,
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CHART E - 14 (con't)

Factor s, Liked Least

Inadequate physical conditions: heat, lack
of .air-con'aitioning, etc.

,Miscellaneous criticisms.
Totals

-195

'Per Cent Of Total
'Class-

Class Lab. Lab. Total
a,

1.8% 0.6% 0.6%

0.9 -, 1.1 0.b
100% 100% 100%4 100%

X. .
.

CHART E - 15

)

Anticipated Effects Of Summer Science Program Attendance On High School Work
.

Anticipated Effects

Per Cent Of Total
Class - a

Class Lab. Lab. Total

Better qualified for college entrance. Better
chance to enter college of own choice. In- 13. 6% 32. 3% 21. 0% 23. 6%
terest in attending hest institution.

' Provid.e better chance for winning college -1
-...,,scholarship. Increased interest in compet- 13. 6 14.2 2. 4 16. 6

ing for such scholarahips. *,

Better qualified for carrying oucollege . 11. 9, .11.8
level work successfully.

Better academic pei'forthanCe in high school , 13. 6,
or college. :Make course work easier.

4' 4
40441).:

Increased or wider interest in soience and
science, projectS. Participatioh in high 2.2 6. 9
school science or Science Fact. activities.

.Early. college entrance or advanced ,standing. 22.0

193
1. 4

8. 4 10.6

6. 1 10.2

. -
15.3 8.8

1.1 6 :3
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CHART E - 15 (can't)

Anticipated Effects

Better understanding of science and/or
mathematics.

Better ritientation and vmeiPrsthru3ingre-
gardin.g vorAtional objective. Continuing or
new interest in science. Increased desire
io go,on to college. Changes in high school
or college plans or career go'als.

a c

Improved study ha bits. Higher motivation
or incentive to do better work. Better bud-
geting of time More reLling and elf-study.

No effect on high school.

Possession of kno`wledges be Yond.those of
the high school level. 'Laboratory or re-
search ability.

Having had a taste of collegelife. Potential
for college tested.

Gained time for extra study,- on owl ln
high schoolor in advanced or "honors"
programs.

Better knowledge of self and aptitudes.
Changes in outlooks and values,* Able to
get along, and work better with others.

Miscellaneous effects.'

c.

Per Cent Of Total
Class
Lab. LAb.

7. 3%

2. 8

3. 1%

e.

3. 5.

6.9%

6. 9

4. 5 5. 6 2. 3

'0.6' 2. 8 '' 304

a. . 3. 0

0.6 1. 8' 1. 1

4.0 , O. 3 0.4

1. 1 1.4 0.,4 s

'
2.2 0,; 3 2. 3

Total

5. 5%

4. 5

4. 1

2. 5

2. 2

1. 3

1.3

1.0

L. 5/
Totals 100% 100% 100% 100%
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CHART E 1-16

Anticipated Effects Of Siunmer Science Pro ram Attendance on Student
Personally

Anticipated F.fect6.

Better _understanding of vocational goal.
Changes in high school or college plans.
Chan' ges in or strengthening of vocational
plans.
Better reading skills and habits. Broader
reariing scope.' More technical reading.
New friend's. More interest. in and better
understanding of people: -

Increa qe.1 rnatvority and better knowledge Of
self. C4anged opinion and Outloakon life.
Desire to' aim higher and work to improve
self. More serious approach to things.
Changes iri study habits. Better budgeting
of time and use of free time. Able to think
better and for self.
Increased knowledge - including. research
skills. "Cultural" or "intellectual" changes.
Increased interest
science anckmath,.
...3.t.titOes;iowards s
Increased interest
and science projvc

in and understanding of
Broader outlook on and
ciente.
in or changes in hobbies
ts.

Better Prepared ,for college. Better idea of:
what r911ege is.like. Better ;chance tb suc."
ceed in college. Better chance to enteecol-
lege of thoic; Better .chance for early :

acimis sion.
Mi s_celraneous, effects
No 'considerable; Ofe'cts ofno- effdct.

Totals

I

Per Cent of Total.

14

8

2

2

3

answer .

Class- -
Class Lab. : Lab.

24% 26% 29%

18 18 13
17 15

1

3

1-

100%

r

0

5 10

9

4. 5

5

4

r

6.

14

4-

2

1*
4 4

2
100% 100%

Total

7%

1-7

15

9

7

6

3

1

4
1

100%
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- CHART E - 17_

Degree To Which Programs Lived Up To Student Expectations

Vb

Rating
,
Clas.s.

Per Clint' Of Total

Total
Class-

Lab. 'Lab.
1

Y-es. 71%. -624 44 P61%

Yes and No 21 18 41 27
No 6. 10 lg. .10

Omit or not Applicable 1 , 4 1 . . 2

Totals 100% 100% 100% 100%

CHART aE - 18

;
I ..

- 1

/ Reasons Why Programs Did Not Live Up Tsp. Student Expectations .,
.r .,, I

, .,

4 Per Cent Of Total

f \-...
a

, Clafir31
Reasons

.

° Class , Lab. Lab. Total
,

DlisAatisfied with cc;ourses or content. '-)
Coverage too limited. Too, slow ar, not,
aciihinced enouch. Too much routine and ?
written wozIk;snot enough theory and oral 7% 26% 4.9% 38% ....

, work. MaterialR repeated. Not enough ..-. ' ,. ,
variety, Uninteresting. Not learning
enough.'

4

Workload heavier,than expected. Too
much homework. Work too difficult.
Too much "cramming". Too much
pressure. Lack of sleep..

I

k
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CHART `E (con't)

.1 e,

Reasons

Itorlaboratary or research work ex-
pected. TOO little4indiVidual project

iwok. Should 'allow more parycipation
in research. .
Dissatisfaction with lectures and/or
field trips;
Lack of time to_do wank- adequately, to
pursue pexsonal interests:, to relax .

and enjoy recreation. Quantity instead
of quality. Lack of thoroughness.
Dissatisfaction with stipend, ekpenses
included, rooms, 'foOd, recreation, etc.
Overly rigid rules and regulation$.
Discipline. \Criticisra of fellow studgnts.' Poor3'y
selected or placed. Lack of interest
' T seriousness. "Goof offs. "
Miscellaneous reasons. 1

l` .1' ...-._
. Totals 100% 100% 100% 100%

14

.199

f

O

4

Per Cent Of Total
Class-

\.,
/

Class Lab.

'

/1/eb. Total<

4%

11

12

8

-

,

./

6%

-

19

7

11' .

...'"----F4

7 .

17%

16

3

I
9>1429

-, 5.

,:k.

A ---i'''

.

11%

10

9

t

7

4

.1

2

- .s

I

4

19,7

0
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. CHART E-19
j

Student Opinion Concerning cenerai'Program
9

1

Student Opinion Per Cent of Total

.

Favorabl
Favorable-Unfavorable
Unfavorable ,...

Omit --. ..

Totals 100% 100% ,ipo% Imo%
,. ,

Class Cla s s ...Lab Lab Total
. ,-.

.61% 60% . 78% 67 %'r
33 33 '19 28

6 7 : 2 5-
\,- 1

.

Critisism
,

-
CHART' E -20
I

-7.

. . * ..c .. .

Student Criticism Of General.Piogram Facilities
...

, -1
k

Per Cent of Total

- Class' Class-Lab Lab Total

Library too small, lacking in ref-
ences leisure reading books.
Not onough books "an reserve ".

lOutdated books:. Library poorly
located. Noisy,-'pooi1y lighted,
odd regulations.

Laboratory ttquip:;ent not adegUate
in!quantity or quality. Equipment
old'or in poor shape, Not enough
lab space.

trim of enera.1
rooms, noise, heat, size, recrea=
tional facilities; age of buildings,
lack of transportation, etc .

°tale
.

58% 76% 9% 56%

20 76

42 4 15 .16

no% , loot% l00% l00%

O



v.

201

HART E=7Z1

,

/Student Opinion Concerning Fellow Students

Student Opinion 1 Per Cent of Total

lass Clas s -Lab Lab Total

Favorable' . 89% .81% 68% 79%
FavorableLUrifavorable 11 .. 13 20 15 qv

Unfavorable 3 Z ; 2
Omit or Not Applicable - 3 10 4

Totals 100% 100% 100% l00%,4

41 CHART E -22

i =4,

Student Critielsm Of Fellow Student

Criticism Per Cent of Total

Some studets of only average
ability,._ Wide variety of ability.
Students not well-rounded in
ability.

Unsociable or immature students.
So(cial problems. Self-centered
students . Rule breakers. Don't ,

I

Students are lazy, fool around; don't
try hard, childish, "goof off".
tdns dnt wr oehr a ,

ta 7 1 - H o

Vraiiy ad vrey o tdn
.neet' ak o cetfc , .neet. '._ r

"n r tv r "oe xetos 7 . 4 8 -1
::"1,Ttl 10 0% 10 lo

) 19 6 ,

C

Class Class -Lab Lab' Total

z

30% 28% 24%

19%, 15 25 20_

18 16 19
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b CHART E-23

'Student Opinion Conpe ng - eaching

Student Opinion

Favorable
Favorable -Unfavorable
Unfavorable,
Omit or Not Applicable

°Lids

4;

Criticism

1
Per Cent of Total

i..!'
Glass , Class-Lab Labs, Total

82%
lf
r

-4-7.
1004

E-24

641? 5 67%
25 2 22

.. . :7 5 5
,-- 4 13 6

100% 100/0 , 100%

Student Criticism Of. Teaching

'Teaching too fast or at too high a
level. Stay too4strictly to scheckzl,e.
Teaching too slow.

Methods: experimenkl; inconsistent,
different, 'not appealing. Repetition
or boredom. Not familiar with
methods for high school st dent

Too little individual attention: Not
enough participation. Don't keep
buvr.iNot*enough actual teaching.

Not enough lab timg. Too much or
too long lectures. Not enough ,

Per Cent of 'Total

,Lab Total

68 22

8, . 2 ,

Class Class -Lab

8% 34%

lecture-A.
I r

Scope itot broad enough. Materials'
out-of-date. ~

Too much extra work efrhomework
assigned.

onnyor.two" teachers
disliked.

\__Miscellaneous -critici ms
Tdtals

8

100%-,
4:0 0 0

`gr

I

26% 28%

16

13,

4

3 8

5 - 3

18 a0
_.)

21

8 '42 2

-1,00% 109111, 100%

3 3
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CHART E-25

Student Opinion donce.kning Texts, Library acilities And Lectures

Student Opinion Pe Cent of Total

Favorable
Class Cla =s -Lab' Total

600 63% gl%, .
Favorable-Thifamorable 29
Untavorable ; .

Omit or Not Applicable- -

TOtals

, 2 , '1
0 1. 4

100% 100%

T E-26- .

13 - 23 -
5 8

' 8 '.19

- 100% 100%'

Student CriticiSm.Of Texts, Library Facilkties AndLectures

Criticism

. /
too few or limited

, Inadequate "reserve".

.

Class

) -
Per Cent of: Total

Total
References:
seiiction

'Class-Lab Lab
,,,

More sh,

Texts: too

d be assi neat.

hard or e sy, poor,
17% 49% 29% 39%

interesting, too detailed, not
clear. A text disliked. 1, 38 40 12 36

Lectures: foo many or, toofew.
.

Too , .
Tong. Dull, repetitioustr.disap-
pointing, boring. Too deep or too.,
technical. Variable in quality.

-cz---___

45 '11 5(9 25
/ 'Totals .

V

N

.100% '100% ,- 100%

0 k,

201

)
4 I

ost
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CHART E.:27
1'

4

Student Opinion 'Concerning Program In General

Student Opinion

Class

Pei Cent of Total t-

Total
it Favorable

FivOrable-Unfavora7ble

dratt-Lab 'Lab
74%
20

773%
13

54% . 67%.
18

Unfavorable (2 5 18
Omit or Not Applicable 4 9 6 6

. Totais 1000 100% 100% 100%

4 Criticism

,

CHART E -28

Student Criticism Of ProgramIn General

Have a wider choice of courses. In-,
clude cerra'in courses. Allow /to'

Per Cent of/Total, t

Class Class -Lab ,Lab Total

choose course or prOject.

Program could be impr better
organized or Coordinated,
more interesting (how-unspecified).

Miscellaneous criticisms

10% --- 14% 36%

Pace too fast or slow. Tdo much t,. ....7

material covered in too short a
time. Extend program duration. 35 51 9

0

10 14

LeCtures, field trips', movies: not ,
interesting, ahouXd be revised, dr

biought doWn to students.' level. 25 11

Change in emphasis: more or less
specialization, leas abstract, more
detailed, concentrate in-dne area. 15 7

., .
Laboratory: more individual attention,

1.-more time, morlaboratory work. q - 7

Include regular courses . - -10

7' )

. 'Tot 1 100% 100% i 10G% 100%

VI

202

26%

'" 24

19

6

o
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CHART E-29

Student Opinion Concerning Entertainment

Student Opinion

Class
Per Cent of Teta]."

4

T,otal
.

.

.
Favorable -
Favorable-Unfavorable
Unfavorable qk
Omit of, Not Applicable

Totals

.ClaSs-Lab Lab

61%
25

7

7

49%,''
2 :
141
11'

53%
14

A 9

24

53%
22 ..'
10

15
100% 100% -100% 100%

C riticism

CHART E -30

Student Criticism Of Entertainment

Per Cent of Total
.

class ClaSs-Lab Lab Total
Lack of.time to enjorentertainment .

.
provide91, - i 44)% . 24% 14% 26%.

Amount provided is limites i. More 4.should' be pr'ovided. 9 13 29...:Nik 14 22.-.

More social activities should be
.provided. 'More coed activities. 3 22 ' 31 20'.

. ,
Rules-and regulations concerning en-
tertainment too rigid. Curfews should
be relaxed and more week-end and in-

14.tbwnactivity allowed. Compulsory
attendance at functions resented. 25 ., 8

14 3 11

Lack 6'f variety. -4 3 10

ntertainment "not -good",, "no\i,.ip to

4

p4r.", etc.

ikcellaneotus or specific criticisms: 9
; .Totals

61
7 63 7

4 21 9

100% . 100%

203

l00% loolo
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HATt.T E - 31

Reasons Why Friends Of Students Could Not Attend.

A Summer Science Program

Apparent Reason Per Cent' of Total

Financial problems --

Poor selection test 8 cOites
. .

Poor'high school grades .

Notice of program *received too, late
Limited number of applications .

received
Theywere nr interested in progr ams
They had made °tiler plans for sun).-

..1N4e mer .

Disqualified,due to ge or grade
level . .-

They were not 'aware of tile programs
Poor recommendations- ,
Parents agairistthe idea.'
They lacked confidende in themselves

.
Miscellaneous reasons t

They were "hot accepted". .
Tiey were "not qualified"
Don't now
Had no such frien.
No answer

Totals

0

Class, Class-Lab, Lab Total

12%
23

12%
11

6%
1

10%
10.

4 , 4 8 . 5 ,

1 ' -6 -) 4 4

,

- 7. 2.
1 ' 2 4 2

.2s . 1

\ ,
2_ 2

,

. 1 . 3 ' l'.- ... 2

1 ' 2 2
1

2

.
1- 1 ;. 1

' 1 '.' 1 1

' 2\ 1

. '1

9

-a
22

2 ,

27
1

21

f 3 4-6 . 8 , 6

Z 2 4." 2,
, 15 9 8' 10

23" 18 1'4, 18

100% 100% 100% 100%

.

Vv..
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CHART E-32
.

Q

. Itnprove nts The Student Would Recommend

In 1i Wing The Progry Next Year
P.

Area of Application

9 P
oe"

)
Administrative changes
Program modifications
Time availability
RecreationField trips -'q
%Rules and regulations
'General facilities
Books and librarier
Teachers and teaching
Recruit4lent,andselection
Lectures

_Communications,
Firiancing

Totals

Per Cent of Total
Class Class -Lab Lab Total

22% P

.

31%

.

19% 4 24%
/ 10 14 . 21 , - 16,

38 )-P\ 14 6 15
6 8 8 7

-. '11'6 7

. ., 2 f0 ' 3 6

7 3 . 5 . : 7 5'6
9fo..

5

4 .5 4 4
5 5 .4

4ti - 5 3
- 5 2

1 1 3 2.

1 0 0 % 1 0 0 % 100% no% ,

205
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